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S2 Text. Simulation of MSE’s sensitivity to PSD slope variation. 
 
Our simulations have focused on narrowband rhythmicity as one contributor to time series irregularity. 
However, MSE is theoretically sensitive to many features that add alter the irregularity of time series, 
with fixed 1/f slopes. Due to the assumed contribution of variations in autocorrelative structure to signal 
irregularity, we systematically assessed the impact of variations in pink noise on MSE. For this purpose, 

we simulated 100 trials of 8 s segments with unit variance and varying pink noise (
1

𝑓𝑥
, 𝑥 = [.5, 1, 1.2, 1.5]) 

as generated using the function f_alpha_gaussian (Stoyanov, Gunzburger, & Burkardt, 2011). 
Previous simulations of the impact of varying slopes on ‘Original’ MSE have produced a multi-

scale sensitivity that we consider counterintuitive (e.g., Courtiol et al., 2016; Miskovic, Owens, 
Kuntzelman, & Gibb, 2016). For white noise signals (x = 0), entropy decreases have been observed 
towards coarser scales, opposing the notion of ‘scale-free’ randomness. We and others (Nikulin & 
Brismar, 2004) argue that this results from increasingly mismatched similarity bounds. Our results 
closely replicate the traditional observations of scale-dependent entropy crossovers in ‘Original’ 
implementations (S7 Figure A), while adding that adequate scale-wise implementation of similarity 
bounds eliminates such cross-over effects (S7 Figure BC), and instead differentiates different 
autocorrelative structures by constant offsets in sample entropy (S7 Figure BCD). This result more 
closely reflects the notion of ‘scale-free’ irregularity. Notably, a bandpass implementation loses 
sensitivity to such broadband effects, as narrowband-filtered irregularity is equal across varying slopes 
(S7 Figure E). 
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