
Homework 1

STAT675 & GS10103

1. Suppose R and G are independent random variables, both following gamma distribu-

tions given by

p(R|θr, a) =
θa

rR
a−1 exp(−Rθr)

Γ(a)
for R > 0

and

p(G|θg, a) =
θa

gG
a−1 exp(−Gθg)

Γ(a)
for G > 0.

Denote these two gamma distributions by g(a, θr) and g(a, θg), respectively. Suppose that

θr and θg are independent and follow the same gamma distribution g(a0, ν). Let ρ = θg/θr.

Show that given a and a0, the conditional posterior distribution

p(ρ|R,G, a, a0) ∝ ρ−(a+a0+1)

{
1

ρ
+

(G+ ν)

(R + ν)

}−2(a+a0)

and

Mode(ρ|R,G, a, a0) =

(
R + ν

G+ ν

) (
a+ a0 − 1

a+ a0 + 1

)
, E(ρ|R,G, a, a0) =

(
R + ν

G+ ν

) (
a+ a0

a+ a0 − 1

)
.
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