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• Beta(α, β):

pdf: f(x|α, β) = Γ(α+β)
Γ(α)Γ(β)

xα−1(1− x)β−1, 0 ≤ x ≤ 1, α > 0, β > 0.

E(X) = α
α+β

, Var(X) = αβ
(α+β)2(α+β+1)

.

• Cauchy(θ, σ):

pdf: f(x|θ, σ) = 1
πσ

1

1+(x−θ
σ )

2 , −∞ < x <∞, −∞ < θ <∞, σ > 0.

• Laplace(µ, σ):

pdf: f(x|µ, σ) = 1
2σ
e−|x−µ|/σ, −∞ < x <∞, −∞ < µ <∞, σ > 0.

E(X) = µ, Var(X) = 2σ2.

MGF: MX(t) =
eµt

1−σ2t2
, |t| < 1/σ.

• Gamma(α, β) :

pdf: f(x|α, β) = 1
Γ(α)βαx

α−1e−x/β, x ≥ 0, α, β > 0.

E(X) = αβ, Var(X) = αβ2.

MGF: MX(t) =
(

1
1−βt

)α

, t < 1/β.

• Exponential(β) is a special case of gamma(α, β) with α = 1.

• Chi square(p) is a special case of gamma distribution with α = p/2 and β = 2.

• F distribution F (ν1, ν2):

pdf: f(x|ν1, ν2) =
Γ( ν1+ν2

2 )
Γ( ν1

2 )Γ(
ν2
2 )

(

ν1
ν2

)ν1/2
x(ν1−2)/2

(

1+
ν1
ν2

x
)(ν1+ν2)/2

, x ≥ 0, ν1, ν2 = 1, 2, . . . .

E(X) = ν2
ν2−2

, ν2 > 2, Var(X) = 2
(

ν2
ν2−2

)2
ν1+ν2−2
ν1(ν2−4)

, ν2 > 4.

• Pareto(α, β):

pdf: f(x|α, β) = βαβ

xβ+1 , x > α, α > 0, β > 0.

E(X) = βα
β−1

, β > 1, Var(X) = βα2

(β−1)2(β−2)
, β > 2.

• Uniform(a, b):

pdf: f(x|a, b) = 1
b−a

, a ≤ x ≤ b.
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E(X) = a+b
2
, Var(X) = (b−a)2

12
.

MGF: MX(t) =
ebt−eat

(b−a)t
.

• Lognormal(µ, σ2):

pdf: f(x|µ, σ2) = 1√
2πσ

x−1 exp{−(ln x− µ)2/2σ2}, x > 0, −∞ < µ <∞, σ2 > 0.

E(X) = exp{µ+ σ2/2}, Var(X) = exp{2(µ+ σ2)} − exp{2µ+ σ2}.

• t distribution with ν degrees of freedom:

pdf: f(x|ν) = Γ( ν+1
2 )

Γ( ν
2 )

1√
νπ

(

1 + x2

ν

)−(ν+1)/2

, ν = 1, 2, . . . .

E(X) = 0, ν > 1, Var(X) = ν
ν−2

, ν > 2.

• Weibull(γ, β):

pdf: f(x|γ, β) = γ
β
xγ−1e−xγ/β , x ≥ 0, γ > 0, β > 0.

E(X) = β1/γΓ(1 + 1/γ), Var(X) = β2/γ {Γ(1 + 2/γ)− Γ2(1 + 1/γ)} .

• Binomial(n, p):

pmf: P (X = x|n, p) =
(

n
x

)

px(1− p)n−x, x = 0, 1, 2, . . . , n; 0 ≤ p ≤ 1.

E(X) = np, Var(X) = np(1− p).

MGF: MX(t) = (pet + 1− p)n.

• Discrete uniform:

pmf: P (X = x|N) = 1
N
, x = 1, 2, . . . , N ; N = 1, 2, . . . .

E(X) = N+1
2
, Var(X) = (N+1)(N−1)

12
.

MGF: MX(t) =
1
N

∑N
i=1 e

it.

• Geometric(p):

pmf: P (X = x|p) = p(1− p)x−1, x = 1, 2, . . . , 0 ≤ p ≤ 1.

E(X) = 1
p
, Var(X) = 1−p

p2
.

MGF: MX(t) =
pet

1−(1−p)et
, t < − log(1− p).

• Poisson(λ):

pmf:

P (X = x|λ) = e−λλx

x!
, x = 0, 1, . . . ; λ ≥ 0.
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E(X) = λ, Var(X) = λ.

MGF: MX(t) = eλ(e
t−1).

• About gamma function Γ(α):

For α > 0,

Γ(α) =

∫ ∞

0

tα−1e−tdt,

Γ(α + 1) = αΓ(α),

Γ(n) = (n− 1)!, for any integer n > 0,

Γ

(

1

2

)

=
√
π,

ψ(α) ,
d

dα
log Γ(α) =

Γ′(α)

Γ(α)
(digamma function),

ψ1(α) ,
d2

dα2
log Γ(α) (trigamma function).

•
n

∑

i=0

ti =
1− tn+1

1− t
, for t 6= 1.

•
n

∑

i=1

i =
n(n+ 1)

2
.

•
+∞
∑

i=0

xi

i!
= ex.
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