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1 Estimation of signal-to-noise ratio

The signal-to-noise ration (SNR) in the data was estimated using two methods. The first quanti-

fied the amplitude of the phase-locked hf-EEG in relation to the noise level. In order to estimate

the former, the responses were first averaged and then RMS in the response window was calcu-

lated. The noise level was estimated as an average of RMS calculated in single-trial responses in

a window long after the response. This measure may be expressed symbolically:

SNRavg =
RMS(E[st])

E[RMS(nt)]
, (1)

where E[·] denotes expectation value calculated across trials, RMS(·) denotes root mean square

value and st and nt stand for EEG samples in the response and noise window, respectively.

The second measure SNRst quantifies the SNR in single trials. To this end, in each trial the

RMS in the signal window was divided by the RMS in a putative noise window:

SNRst = E

[
RMS(st)

RMS(nt)

]
. (2)

Following the “signal plus noise” model of evoked responses (Bijma et al. 2003) we assume

that noise is stationary (i.e. its amplitude does not change in time) and signal and noise are not

correlated, then we can derive a simple relation between the two measures:
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SNRst =
√

SNR2
avg + 1 (3)

The experimental value of SNRst was larger than value predicted from equation (3), which

means that some of the assumption of the “signal plus noise” model do not hold (Supplemen-

tary Figure 1). Specifically, this result is evidence that high-frequency components that are not

locked to the stimulus may contribute to the single-trial signal. Alternatively, the lower ampli-

tude of hf-EEG wavelet than expected from the average may also result from jitter in the response

onset, which causes the partial cancellation of the fast hf-EEG oscillations in the average. In

fact, due to the very high frequency of the oscillations under study, a jitter of about 1 ms would

suffice to extinguish the oscillations almost completely.
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Supplementary Figure 1: Comparison of signal-to-noise ratio calculated from average (SNRavg)
and single trials (SNRst). Single-trial SNR estimated from the data (crosses and the fitted line)
is larger than the value predicted from the SNR in the average (bold red line). The difference
between theoretical and experimental measure indicates that non-phase-locked components may
contribute to single-trial responses or that temporal jitter in the responses diminishes the response
amplitude in the average.
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Supplementary Figure 2: Spike waveshapes (t.b.c.)
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Supplementary Figure 2: Spike waveforms (continued). Each row represents a different cell.
Spikes are sorted according to spike patterns they compose (columns) and latency window in
which they occurred (only order information is preserved and represented by means of colours
– for colour key see legend in the upper right corner). Spike waveforms and amplitudes are
generally consistent across spike patterns and consecutive spike windows (see also Methods).
Small differences visible in some of the shapes are caused by drift of spike shape parameters during
the recording and/or by overlapping spikes. The effects of the drift are especially pronounced
in spike waveforms of Cells 11 and 15, where the shape changes gradually over time probably
due to small displacement of the electrode. Spike waveforms of these cells extracted from a
stationary period of the recording (see the additional spike waveform rows for these cells) show
no significant deviations. However, PSTH of spikes recorded at the beginning and at the end of
the experiment are nearly identical and thus they most likely reflect activity of the same cell.
Similarly, the amplitude of spikes in Cell 17 change slightly over the experiment, but their shapes
and relation to the stimulus are not greatly affected.
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