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On statistical confidence interval inference of resistivity for a target block in
optimal resistivity model using a paired t-test
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This presentation proposes a scheme for the statistical confidence interval inference of the subsurface electrical resistivity
model using a paired t-test assisted by forward modeling. The method assesses the confidence interval of resistivity for a
target block in optimal model obtained by inversion. The target block consists of several model elements, and arbitrarily
defined by an operator. By changing resistivity of the target block, and executing the forward modeling, we evaluate the
confidence interval of resistivity for the target block using a paired t-test to assess the change in data misfit. Previous studies
used the F-test to estimate the confidence interval of resistivity by assessing the change in chi-square misfit. However, the
F-test requires the chi-square misfits must follow chi-square distributions, and the chi-square misfit actually does not follow
any chi-square distribution in many cases. The proposed method using the t-test is to evaluate the change in mean of z misfit,
which is defined by in-phase and quadrature-phase of magnetotelluric impedance and geomagnetic transfer function misfit
normalized by standard data error.

This presentation shows an example to apply this method to estimate the confidence interval of resistivity of the
magma/hydrothermal reservoir beneath Mt. Azuma (Ichiki et al., 2021), and reveals that the confidence interval obtained
using the F-test is likely to overestimate the confidence interval.
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