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Computing confidence levels of many hypotheses for high-dimensional data
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Bootstrap method has a large approximation error for computing a confidence level
by resampling from data. For computing confidence levels with higher accuracy, multiscale bootstrap
method utilizes a scaling-law of probability when changing the sample size of data, and double bootstrap
method adjusts the approximation error by resampling. In this research, multiscale double bootstrap
method has been proposed by using these two existing approaches together. We proved that the new method
further improves the accuracy. In terms of the geometry of the space of probability distributions, the
approximation error of bootstrag is expressed as a “ mean curvature” of the boundary surface of
hypothesis, and that of double bootstrap is expressed as a “ mean curvature of the mean curvature” , and
they are removed by multiscale bootstrap.
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