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 LOW PROBABILITY MEDIUM PROBABILITY HIGH PROBABILITY 

HIT RATE M = 0.52, SD = 0.21 M = 0.62, SD = 0.18 M = 0.73, SD = 0.17 

FALSE ALARM M = 0.12, SD = 0.09 M = 0.17, SD = 0.12 M = 0.29, SD = 0.18 

 

Supplementary Table 1. Descriptive statistics for Hit Rate (HR) and False Alarms (FA) across cue 

probabilities 

To assess how cue probability influenced detection performance, we computed, for each participant, hit rate 

(HR) defined as the proportion of correct responses on target-present trials, and false alarm rate (FA), the 

proportion of “yes” responses on target-absent trials. Both measures were submitted to within-subjects 

repeated-measures ANOVAs with Cue probability (three levels: low, medium, high) as a factor. The analysis 

revealed a robust main effect of cue probability on HR, F2,158 = 74.52, p < .001, indicating that participants’ 

detection report increased as cue probability increased. Post-hoc comparisons confirmed that HR was 

significantly higher for medium cues (M = 0.62, SD = 0.18) than for low cues (M = 0.52, SD = 0.21), and 

further increased for high cues (M = 0.73, SD = 0.17, all p < 0.01). A similar pattern emerged for false 

alarms, with a significant main effect of cue (F 2,158 = 65.63, p < 0.01). FA rates increased from low (M = 0.12, 

SD = 0.09) to medium (M = 0.17, SD = 0.12) and high cue probabilities (M = 0.29, SD = 0.18, all p < 0.01), 

indicating that participants adopted a progressively more liberal response criterion as the likelihood of target 

presence increased. 

 

 

 

 

 

 

 

 

 

 

 

 



HEMISPHERE * LINE * CUE * CRITERION SHIFT ~ BW ALPHA WAVES 

 

Supplementary Table 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HEMISPHERE * LINE * CUE * CRITERION SHIFT ~ FW ALPHA WAVES 

 

Supplementary Table 3. 

 

HEMISPHERE * LINE * CUE * GROUP ~ BW ALPHA WAVES 

 

 

Supplementary Table 4. 



 

HEMISPHERE * LINE * CUE * GROUP ~ FW ALPHA WAVES 

 

Supplementary Table 5. 

 

HEMISPHERE * LINE * CUE * CRITERION SHIFT ~ BW THETA WAVES 

 

Supplementary Table 6. 



 

HEMISPHERE * LINE * CUE * CRITERION SHIFT ~ FW THETA WAVES 

 

Supplementary Table 7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HEMISPHERE * LINE * CUE * GROUP ~ BW THETA WAVES 

 

Supplementary Table 8. 

 

HEMISPHERE * LINE * CUE * GROUP ~ FW THETA WAVES 

 

Supplementary Table 9. 



HEMISPHERE * LINE * CUE * CRITERION SHIFT ~ BW BETA WAVES 

 

Supplementary Table 10. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HEMISPHERE * LINE * CUE * CRITERION SHIFT ~ FW BETA WAVES 

 

Supplementary Table 11. 

 

HEMISPHERE * LINE * CUE * GROUP ~ BW BETA WAVES 

 

Supplementary Table 12. 



 

HEMISPHERE * LINE * CUE * GROUP ~ FW BETA WAVES 

 

Supplementary Table 13. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure S1. Trial-by-trial fluctuations in backward waves predict alpha band amplitude. 

We examined the relationship between alpha band amplitude and the traveling waves’ power. In line with 

recent findings, we observed a positive and significant association between these measures (mean r = 0.09, 

t79 = 6.27, p < 0.01). This supports the main text results, showing that backward alpha band waves predict 

the degree of alpha band oscillation modulation driven by prior knowledge. These findings highlight a 

potential functional role for backward waves in shaping posterior alpha band activity levels. 

 

 

 

 

 

 

 

 

 

 



Laplacian Control Analysis 

We confirmed that this relationship was not driven by spatial leakage or volume conduction by applying a 

surface Laplacian filter to the EEG signal before computing alpha band traveling waves (see S1). As in the 

original analysis, we conducted two ANCOVAs using CUE (low, neutral, high probability), LINE (1–4; 

distance from the midline), and HEMISPHERE (contralateral, ipsilateral) as factors, with CRITERION SHIFT 

entered as a covariate. In the first ANCOVA, backward (BW) waves served as the dependent variable, 

whereas in the second, forward (FW) waves were used as the dependent variable. The ANCOVA on alpha 

band backward waves revealed a significant three-way interaction between CRITERION SHIFT, 

HEMISPHERE, and CUE (F₂,₁₅₆ = 3.23, p = 0.04). To clarify this effect, we examined the relationship 

between CUE and CRITERION SHIFT separately for each hemisphere. A significant CUE × CRITERION 

SHIFT interaction emerged in the contralateral hemisphere (F₂,₁₅₆ = 3.33, p = 0.04), whereas no such effect 

was observed in the ipsilateral hemisphere (F₂,₁₅₆ = 1.03, p = 0.36). Post-hoc analyses confirmed that 

prestimulus contralateral BW waves predicted the extent of criterion modulation in the low-probability 

condition (Pearson r = 0.31, p < 0.01; Spearman ρ = 0.42, p < 0.01; Kendall  = 0.28, p < 0.01; Pearson BF₁₀ 

= 7.09, Kendall BF₁₀ = 13.52), in the high-probability condition (Pearson r = 0.24, p = 0.03; Spearman ρ = 

0.34, p < 0.01; Kendall = 0.23, p < 0.01; BF₁₀ = 1.38 and 15.39), and also in the neutral condition (Pearson r 

= 0.25, p = 0.03; Spearman ρ = 0.36, p < 0.01; Kendall  = 0.24, p < 0.01; BF₁₀ = 1.53 and 9.21). In contrast, 

the second ANCOVA on prestimulus FW waves did not reveal any significant effect of the covariate 

CRITERION SHIFT, nor any interaction involving this covariate (all F < 2.73, all p > 0.07). Finally, we 

replicated the reported association between alpha band backward waves and the modulation of parieto-

occipital alpha amplitude after Laplacian filtering (Pearson r = 0.32, p < 0.01; Spearman ρ = 0.31, p < 0.01; 

Kendall = 0.204, p < 0.01; Pearson BF₁₀ = 7.47, Kendall BF₁₀ = 4.92). Consistent with the original mediation 

analysis, we again observed a positive indirect effect, indicating that the influence of backward waves on 

decision criterion was mediated by the concurrent modulation of alpha power (Indirect effect = 0.30, 95% CI 

= [0.08, 0.71]). Taken together, these results demonstrate that the link between backward alpha band 

traveling waves, alpha amplitude modulation, and criterion shifts is robust to spatial filtering, reinforcing the 

functional role of backward waves in mediating the impact of prior expectations on perceptual decision-

making. 


