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Effectiveness of the Bayesian information criterion for L1 norm regularized mag-
netic inversion based on MCMUC integral.

#Mitsuru Utsugi®), Ryosuke Ito?)

(1 Aso Vol. Lab., Kyoto Univ.,(2Kyoto Univ.

In the regularized geophysical inversion, the selection of the regularization parameter is an important factor in the model
selection. While cross-validation, and the heuristic methods such as L-curve are used for the regularization parameter selec-
tion in the L.1 norm regularized inversion, but one of the other promising methods is the Bayesian information criterion.

In the conventional Tikhonov regularization, ABIC is widely used for the evaluation of the regularization parameter(s).
ABIC is used to choose a regularization parameter which maximize the marginal posterior distribution. The Tikhonov reg-
ularization assumes a conjugate normal distribution as a prior distribution for the likelihood function, and therefore the
posterior distribution is also normal. In particular, the normal distribution can be expressed simply because the marginaliza-
tion (integration) can be calculated analytically. The Tikhonov regularization assumes a conjugate normal distribution as a
prior distribution for the likelihood function, and therefore the posterior distribution is also normal. In particular, ABIC can
be expressed simply because the marginalization (integration) can be calculated analytically in this case. However, in the
case of the L1 norm regularization, prior distribution is assumed as the Laplace distribution, and the marginal of the posterior
distribution cannot be expressed explicitly. Alternatively, several information criteria have been proposed to evaluate the
regularization parameter using an approximation of the marginal posterior distribution.

In our presentation, we discuss the usefulness of the Bayesian information criterions based on the marginal posterior distri-
butions for the evaluation of regularization parameters in L1 norm regularized magnetic inversion. One of the considerations
is to examine the extent to which these Bayesian information criteria are able to evaluate the marginal posterior distribution.
To do so, we compute the marginal posterior distribution using Bayesian Lasso which is the Gibbs sampling based on a
hierarchical representation of the posterior distribution.
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