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1 Gamma distribution
X follows a gamma distribution G(α, β) and

g(x|α, β) =
xα−1e−

x
β

Γ(α)βα

E(X) = µ = αβ V ar(X) = σ2 = αβ2

and DYNARE computes α and β from

β =
σ2

µ
α =

µ

β

If Y = X
β then Y follows a distribution G(α, 1). This transformation is used to

compute the gamma inverse distribution function with qgamma.m that uses only one
parameter

2 Inverse gamma distribution of type II
X ∼ IG2(s, ν) ⇔ Z = X−1 ∼ G(ν

2 , 2
s ). The density is

ig2(x|s, ν) =
x−

1
2 (ν+2)e−

s
2x

Γ
(

ν
2

) (
2
s

) ν
2

and
E(X) = µ =

s

ν − 2
V ar(X) = σ2 =

2
ν − 4

µ2

Dynare computes s and ν from

ν = 2
µ2

σ2
+ 4 s = µ(ν − 2)
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3 Inverse gamma distribution of type I

Y ∼ IG1(s, ν) ⇔ Y =
√

X ⇔ X ∼ IG2(s, ν) ⇔ Z = Y −2 ∼ G(ν
2 , 2

s ). The
density is

ig1(y|s, ν) = 2
y−(ν+1)e

− s
2y2

Γ
(

ν
2

) (
2
s

) ν
2

ln ig1(y|s, ν) = ln 2− (ν + 1) ln y − s

2y2
− ln Γ

(ν

2

)
− ν

2
(ln 2− ln s)

and

E(Y ) = µ =
√

s

2
Γ

(
ν−1
2

)
Γ

(
ν
2

) V ar(Y ) = σ2 =
s

ν − 2
− µ2

Dynare solves for ν in

2µ2Γ
(ν

2

)2

= (ν − 2)
(
σ2 + µ2

)
Γ

(
ν − 1

2

)2

,

then computes
s = (ν − 2)

(
σ2 + µ2

)
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