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1 Likelihood derivation

Here, we will denote Yjk and Xbjk simply as Y and X .
Y |X ∼MN (AX,Σ, I) (1)

It can be shown that [1]

p(Y |X,Σ) =

∫
p(Y,A|X,Σ)dA =

|K|3/2

(2π)3N/2|Σ|N/2|Sxx|3/2
exp{−1

2
tr(Σ−1Sy|x)} (2)

and
Sxx = XXT +K (3)
Syx = Y XT +MK (4)

Sy|x = Y Y T +MKMT − Syx(Sxx)−1STyx (5)

Finally, the marginal likelihood is given by
p(Y |X) =

∫
p(Y |X,Σ)p(Σ|n0, S0)dΣ (6)

=
∫ |K|3/2

(2π)3N/2|Σ|N/2|Sxx|3/2
exp{− 1

2 tr(Σ
−1Sy|x)} (7)

|S0|n0/2|Σ|−(4+n0)/2

23n0/2Γ3(n0/2)
exp{− 1

2 tr(Σ
−1S0)}dΣ (8)

p(Y |X) =

∫
|K|3/2|S0|n0/2|Σ|−(4+n0)/2

(2π)3N/2|Σ|N/2|Sxx|3/223n0/2Γ3(n0/2)
exp{−1

2
tr(Σ−1(Sy|x + S0))}dΣ (9)

p(Y |X) =
|K|3/2|S0|n0/2

(2π)3N/2|Sxx|3/223n0/2Γ3(n0/2)

∫
|Σ|−(3+N+n0+1)/2exp{−1

2
tr(Σ−1(Sy|x + S0))}

(10)

p(Y |X) =
|K|3/2|S0|n0/22(N+n0)3/2Γ3((N + n0)/2)

|2π|3N/2|Sxx|3/223n0/2Γ3(n0/2)|S0 + Sy|x|(N+n0)/2

∫
IW (N + n0, Sy|x + S0)dΣ

(11)

The part likelihood is then given by

p(Y |X,K, n0, S0) =
|K| 32 |S0|

n0
2 Γ3

(
N+n0

2

)
π

3N
2 |Sxx|

3
2 |S0 + Sy|x|

(N+n0)
2 Γ3(n0

2 )
(12)
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