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2.10  Preventing false positives: a checklist 
In what follows, we present a checklist extracted from Aru, et al. [1] with the aim of avoiding errors and pitfalls of interpretation. Although the checklist originates from a method review on CFC, we think it may also apply (at least partly) to the directed connectivity analysis. Namely, the nine-items checklist was considered valid for all both rPDC and VL analyses. 
First, the presence of oscillations in the alpha frequency have already been well-documented in eyes-closed (Bazanova and Vernon [2]) and eyes-open activity (Haegens, et al. [3]). In a spectral analysis of the same dataset (Ranzi et al., submitted) it was found that these three lfo bands used here, indeed cover a dominant oscillatory component which is a prerequisite for a meaningful analysis. Second, we selected fixed bandwidths in order to standardize the procedure (Jobert, et al. [4]) and knowing a priori the frequency ranges where nicotine has an effect (Bowers, et al. [5] and Fisher, et al. [6]). Specifically for phase-amplitude CFC, the hfo band was selected as the range from 30-40 Hz. While the bandwidth of 10 Hz is less than twice the lfo (mathematically, 10 Hz < (2 x lfo)), it means that the bandwidth is too narrow to capture the side peaks. Such situation was described as a significant source of false negatives (Aru, et al. [1]). Nonetheless it will at least not lead too false positives. Third, regarding the interpretation of instantaneous phase, such problem affects only phase-amplitude CFC estimation (VL) but not connectivity estimation (rPDC). We found that the extracted lfo phases were meaningful since we consistently observed a monotonic growth with time. Fourth, regarding precision by snipping of 0.5 (head and tail) as described in paragraph 2.9 we automatically checked for edge effects. We have also computed the data without snipping and we found no essential changes of the value statistics. Fifth, since resting-state time-series are considered weakly non-linear with respect to evoked activity (Stam [7]) and since we used only resting-state data, we considered it not necessary to test for non-linearities. Sixth, non-stationarities in the source reconstructed time-series have been forcibly eliminated, with the averaging of all voxels belonging to a specific ROI (Brookes, et al. [8]). See paragraph 2.7 for details. Therefore our 13 ROI’s time-series have been forced to be stationary. Seventh, regarding temporal structure we look at changes between at 1 min vs at 7 min for PRE_NIC and PRE_PLA during EC. We snipped 10 secs at the beginning and at the end of 1 min and of 7 minutes, having two epochs per subject of 60-sec each. We then plot box plots of the sources where we found a nicotine effect in the VL analysis. The box plot showed no evident temporal difference between min 1 vs min 7. Therefore, we think that the temporal structure should have not contributed to the nicotine-induced significant changes found in our VL analysis. Eighth, regarding the surrogate method used, we are confident that the bootstrap method and permutation-based methods in general should control quite well against false positives both in connectivity (Schoffelen and Gross [9]) and in phase-amplitude coupling (van Driel, et al. [10] analyses. Ninth, regarding the specificity of effects it is clear that nicotine does change the power spectrum in both eyes-closed (Bowers, et al. [5]) and eyes-open (Fisher, et al. [6]) activity. Therefore the generation of false positives in rPDC and VL caused by power changes is possible. For rPDC the renormalization allows more robustness against changes in power (Schelter, et al. [11]). As explained in the Introduction, for VL the 2% cut-off guarantees that VL estimates values are robust against power changes. In conclusion, we think that both rPDC and VL analyses fulfilled current standards necessary for mitigating the presence of false positives. 
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