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Introduction:

Controlling the False Discovery Rate'(FDR) has become a popular method of correcting for multiple comparisons in fMRI data
analysis. These methods differ in their assumptions on the underlying correlation structure between fMRI voxels. These methods
control the proportion of false positives relative to the number of activations to within a user specified value, q(0<q<1); such that
E(FDR) < q. In this study, we compare five algorithms'” using a p-value map generated from experimental data. Given the large
range in the number of voxels deemed to reject the null hypothesis, we have undertaken a study of the response of various methods to
the data signal-to-noise ratio using a simulated data set that includes the effects of machine and physiological noise.

Method:

The experimentally-derived data set consisted of a 64x64, 28 slice, 120 TR, multi-epoch, data set originating from a standard block-
design hand-flex task. The original image intensity time-course data was correlated on a pixel-by-pixel basis to a paradigm waveform.
The resulting correlation coefficients were converted to p-values. This p-value array was passed to each of the five FDR algorithms
using a standard value of 0.05 for the level of control parameter, q. The simulated fMRI dataset was created from a single volume of a
64x64, 28 slice image volume taken from the imaging study that produced the experimental p-value array. This imaging volume was
replicated 120 times and a 764 voxel ROI in slices 16-20 was chosen for the region to which simulated signal would be added.
Different simulated datasets were created for different levels of signal intensity for the ROI at 0.5, 0.8, 0.9, 2, and 3% of baseline
signal levels. Physiological noise at about 3 % of base level described by sinusoidal function with 72 beats/minute (average human
heart rate) and 14 cycles/minute (average human breathing rate) were introduced for the whole brain region. A 1% overall random
noise over the base intensity was also added to the entire volume. The noise levels were chosen such that correlation coefficients from
the simulated data were on the order of those for experimental data (<0.7).

which assumes that all voxels are uncorrelated shows the greatest
number of active voxels at each signal level. However, methods
such as that by Benjamini and Yekutieli® which assume nothing
about the correlation structure of the data give the least number of
activations at each signal level. The number of activations for all 100
methods converges as the signal intensity is increased. These
results show that significantly different results can be obtained
with different FDR methods depending upon the signal-to-noise
ratio of the underlying data. Therefore, different FDR methods
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may be optimal for different tasks that have different strengths of response (e.g., hand flex versus working memory).
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