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1 Variational Bayes inference of LS-APC model

The LS-APC model (Tichy et al., 2016) is formulated as (see details in the main paper)

p(ylx,w) —N(Mx w 1[) (1

p(w) = (ﬁoapo) 2
p(xjiilzs,li,v5) = ( lixj, ]_H,[O oo]), forj=1,...,.n—1, 3)
p(v;) = (ao,ﬁo) forj=1,...,n, 4

p(lw;) =N (=1,9;"), forj=1,...,n—1, 5)

p(¥;) =9 (Co,no% forj=1,....n—1, (6)

where symbol A/ denotes (multivariate) Gaussian distribution, G denotes gamma distribution, tA” denotes truncated Gaussian
distribution with given interval, and I,, denotes identity matrix of the given size.

1.1 Estimation of model parameters

Since the analytical estimation of the parameters of the model (1)—(6) is not tractable, we employ the Variational Bayes (VB)
method (Smidl and Quinn, 2006). Here, posterior distributions satisfy conditional independence which uniquely determine
their forms as

p(wly) =G (9,p), -
P(x[y) =tN (px, Ex), ®)
p(vjly) =G (o, 8;), Vj=1,...,n, o
ply) =N (w,,2,), Vi=1,...,n—1, 10
p(¥;ly) =G (¢ymy) V]zl,..., _17 o

with shaping parameters 1, p, tix, ¥x, @, B, 11, 21, ,Cj,1;. These are derived as

1 1
9 =do+, p=po+5tr (" )MTM) - 2 " M(x)+ 53"y, (12)
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1 1
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1
G =+ 3 =0+ 5 <<l+1 2 i=1..n-1, (16)
where symbol (x) denotes the moment with respect to the distribution on the variable in the argument, the matrix L is composed
1 0 0 O
L 1 0 O
fromly,...,l,_1as L = ) ,and Y is diagonal matrix with vy, ..., v, onits diagonal. While the moments
0o . 1
0 0 Ip1 1

of Gaussian and Gamma distributions are standard, relatively non-standard moments of truncated Gaussian distribution are
computed according to appendix in the main paper.
Reference implementation is available from http://www.utia.cz/linear_inversion_methods.


http://www.utia.cz/linear_inversion_methods

1.2 Model selection

The model selection property, the term £, need to be evaluated,

‘CMIc =E [ll'lp(yﬂ(, T7L7’(/}17 s 7wn*17w7 Mk?)}_E [lnﬁ(w)]—E [lnﬁ(x)]_E [lnﬁ(r)]_E [lnﬁ(L)]_E [lnﬁ(d]h v 7¢n71)] )

17
5 where E[] denotes expected value . The terms of (17) computed using shaping parameters and moments from Sec. 1.1 are
follow:
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20 where I'(z) is gamma function defined as I'(z) = [ 2* ' exp(—z)dz and erf(z) is error function defined as erf(z) =
%foz exp(—2?)dz.
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