
1 Supplementary Material: Using kurtosis for artifact detection

[Fig. 1 about here.]

Kurtosis has been used to detect epileptic spikes in inter-ictal activity Guggis-
berg et al. (2004); Robinson et al. (2004) A small study verified that it works
fairly well. We took an hour-long file of EEG data for one of the electrodes that
was designated by the neurosurgeon as overlaying a putative seizure focus. We
divided this file in 3-second-long segments (segment length has been chosen
to correspond to the segment length used for the analyses in this paper), and
inspected those segments for epileptic artifacts (see Figure 1(a) and (b) for
examples). We also computed kurtosis for every segment. Note that even in
electrodes overlaying seizure foci, only 4% of the segments contained epileptic
artifacts. Figure 1(c) shows that the distribution of kurtosis values is signifi-
cantly higher for artifactual segments than for normal segments [t(4798) = 43,
p < 0.001]. Visual inspection also showed that the non-artifactual segments
from electrodes overlaying seizure regions are indistinguishable from segments
from other electrodes.

2 Supplementary material: time courses for the aggregate analysis

[Fig. 2 about here.]

Although there was no significant change in the memory load over time in the
hippocampus, as was discussed in the main text, there is an effect in some
of the other ROIs. There were significant changes in the aggregate effect over
time in the left DLPFC (p < 0.001), bilateral temporal cortex (p < 0.001) and
right MTL (p < 0.001) for faces, and no effect for letters (all ps > 0.29).

Figure 2 shows the time courses in the 48–90 Hz gamma band for those
modality-hemisphere combinations that show a significant effect in Table 2. In
agreement with the lack of an effect of time in the hippocampus, the gamma
effect for faces occurs during the whole of the maintenance interval. A similar
face memory load effect occurs in the MTL, temporal cortex and DLPFC.
A memory load effect for letters occurs only hippocampus. Interestingly, the
memory load effect for letters appears to start later than the face memory
load effects. Nevertheless, it is important to note that to establish claims
about temporal order, additional analyses of e.g., Granger causality would be
necessary.
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List of Figures

1 Using kurtosis to detect artifactual EEG activity.

Examples of normal EEG (a) and artifacts (b) from an
electrode overlaying a seizure focus. (c) Histogram of kurtosis
values for segments with artifacts (blue) and non-artifacts
(red). 4

2 Comparison of time course of the gamma memory

load effects in (a) hippocampus, (b) MTL, (c) temporal
cortex, and (d) DLPFC. The magnitude of the gamma effect
is quantified by the slope of the regression of oscillatory power
on list length. Symbols indicate median beta coefficients
that are significantly different from zero according to the
aggregate analysis. Circles: letters. Triangles: faces. Black
circles/triangles: left hemisphere; grey circles/triangle: right
hemisphere. The frequency band (48–90 Hz) was used based
on the aggregate ROI analysis in Table 2 in the main text. 5
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Fig. 1. Using kurtosis to detect artifactual EEG activity. Examples of normal
EEG (a) and artifacts (b) from an electrode overlaying a seizure focus. (c) Histogram
of kurtosis values for segments with artifacts (blue) and non-artifacts (red).
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Fig. 2. Comparison of time course of the gamma memory load effects in
(a) hippocampus, (b) MTL, (c) temporal cortex, and (d) DLPFC. The magnitude
of the gamma effect is quantified by the slope of the regression of oscillatory power
on list length. Symbols indicate median beta coefficients that are significantly differ-
ent from zero according to the aggregate analysis. Circles: letters. Triangles: faces.
Black circles/triangles: left hemisphere; grey circles/triangle: right hemisphere. The
frequency band (48–90 Hz) was used based on the aggregate ROI analysis in Table
2 in the main text. 5


