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Multiple testing thresholds (continued)

A traditional solution is to control familywise false positive rates applied
to the entire multiple testing effort (Bonferroni FWER). However this
leads to very conservative thresholds and can miss many true faint
sources (too many Type | errors).

A newer approach with widespread interest among statisticians is the
distribution-free False Discovery Rate (FDR) of Benjamini & Hochberg
(1995). Here the scientist chooses two criteria: the significance level of
detection, and the desired ratio of Type | to Type Il errors (false
positives / false negatives). FDR can be very effective.

FDR gives control that gives more faint source detection power than
FWER but fewer false positives than a threshold uncorrected for the
number of tests. Variants are available; e.g. estimating data-dependent
optimal thresholds, and treating cases where the tests are not
independent (e.g. pixel-level tests with multi-pixel point spread
functions). Connections to Bayesian inference are made.
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