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Methods
Phase-amplitude coupling, statistical evaluation
The computation and the statistics for PAC were performed in PAC toolbox (Onslow et al., 2011), where significance of calculated PAC in each spectral bin was tested by shuffling. The high frequency amplitude signal was shuffled to disrupt the time-ordering of values. This was achieved by segmenting the data, the number of which was set equal to the number of seconds. The boundaries of the segments were placed at random locations chosen with uniform probability throughout the signal. The segments were randomly reordered to create shuffled signal. The shuffling retains the mean, variance and power spectrum of the original signal whereas the temporal relationship between amplitude values is removed. Discontinuities are introduced and there is evidence that this can introduce spurious PAC detection results (Kramer et al., 2008, Aru et al., 2015), however the performance on artificial data was still deemed sufficient, presumably since the discontinuities are independently distributed in time. A population of 50 shuffled signals were created and compared to the original low frequency signal in order to generate a distribution of PAC values using the modulation index (MI) measure. PAC values lying in the top 5% of the distribution were deemed significant.
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