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ABSTRACT: Geomagnetic transfer function is generally estimated by choosing transfer function to minimize
the square sum of differences between observed and predicted values. If the error structure accords to
the Gaussian distribution, standard least square(LS) can be the best estimation. However, for non-Gaussian
error distribution, the LS estimation can be severely biased and distorted. In this paper, the Gaussian error
assumption was tested by Q-Q(Quantile-Quantile) plot which provided information of real error structure.
Therefore, robust estimation such as regression M-estimate that does not allow a few bad points to dominate
the estimate was applied for error structure with non-Gaussian distribution. The results indicate that the
performance of robust estimation is similar to the one of LS estimation for Gaussian error distribution,
whereas the robust estimation yields more reliable and smooth transfer function estimates than the standard
LS for non-Gaussian error distribution.

Key words: geomagnetic transfer function, robust estimation, Q-Q(Quantile-quantile) plot
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Fig. 1. The three-components of geomagnetic field that observed at Icheon and the power
spectrum for the time variations of the magnetic field. (a), (b) and (c) denote northern,
eastern and vertical magnetic field components, respectively. (d) represents the power
spectrum of the time variations of the vertical magnetic field and its unit is v »7%/Hz .
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