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Obtaining the separated oscillatory component of the cross-power spectrum
It has been shown by Wen and Liu (2016) that an unbiased estimate of the oscillatory component of the auto-power spectrum can be obtained as the confounding term  can be eliminated via averaging from multiple data segments assuming random phase relationship between the fractal and oscillatory components. For the sake of clarity, let’s re-state the formula for the auto-power spectrum of a signal composed of a fractal and oscillatory components:
	
	(S1)


Since the last term on the right-side of the equation has an expected value of 0, it can be eliminated by averaging, and thus assuming stationarity one can obtain 
	
	(S2)


where  denotes the averaged squared auto-spectral power at frequency  obtained by averaging the auto-spectral power over multiple data segments. Now, let’s derive the squared cross-power spectrum  of two composite signals  and , each consisting of a fractal and an oscillatory component. Applying the same formula
	
	(S3)


In more detail, Eq. (S3) yields
	
	(S4)


After excluding all terms one arrives to the following equation
	
	(S5)


where the terms are the following:
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It can be seen that when assuming a random relationship between the phases of all fractal and oscillatory components, the terms  to  have an expectation of zero, and thus can be eliminated by averaging over multiple time segments. However, the terms  and  do not depend on the phase and thus unaffected by averaging, which is the reason why the oscillatory component of the cross-power spectrum cannot simply be obtained by subtracting the fractal component. Nevertheless, if one computes the auto-power spectrum of  and  by means of IRASA and obtains
	 and
,
	(S6)


then these terms can also be reconstructed, and thus a separate estimate on the oscillatory component can also be obtained.

Fractal spectral power
When comparing proportion of the fractal cross-spectral power in the baseline and word generation states, only one of the connections revealed a significant increase following Bonferroni adjustment. Nevertheless, when applying a less conservative adjustment technique, namely the false discovery rate method of Benjamini and Hochberg (1995), we found that 143 of the 378 connections expressed a significantly higher proportion of cross-spectral power in the word generation when compared to the baseline condition ( following Benjamini-Hochberg adjustment). These results are illustrated on Supplementary Figure S1.
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Supplementary Figure S1. Proportion of fractal power of functional connections. The percentage of fractal cross-spectral power appears generally smaller in baseline (left) when compared to word generation (middle) conditions. The right panel marks those channels in white where this increase was significant. 143 out of 378 connections showed a significant increase following Benjamini-Hochberg adjustment.
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