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Influence of voxel selection on the decoding of attentional signals and cross-

task generalization 

To examine whether our main findings of attentional decoding and cross-task 

generalization from the baseline task to the attention task (preparation and 

stimulus period) were robust to different voxel selection criteria, here, we 

reported these main results using two additional voxel selection criteria. In the 

first analysis, we selected the top 60 voxels in each area, ranked by their 

univariate r2 value (Fig. S1, panels A and B). The decoding of attentional 

signals was significantly above-chance for across preparatory and stimulus 

periods in all tested brain areas (ps < 0.031, permutation test, FDR-corrected). 

Cross-task generalization analysis revealed significantly above-chance 

decoding from the baseline to the stimulus period (ps < 0.025, permutation test, 

FDR-corrected), but not to the preparation period (ps > 0.47, permutation test, 

FDR-corrected). A two-way ANOVA confirmed these differential patterns of 

generalization tests between two periods (F(1,99) = 20.08, p<0.001).  

In the second analysis, we selected the minimal number of voxels across 

regions for individual subjects, including on average 102 voxels (SD = 15) (Fig. 

S1, panels C and D). The same analyses during attention task revealed 

significantly above-chance decoding performance for both the preparation and 

stimulus periods in all tested brain areas (ps<0.045, permutation test, FDR-

corrected), except for a marginal trend in IFJ during the stimulus period (ps = 

0.067, permutation test, FDR-corrected). The cross-task generalization was 

above-chance from the baseline task to the stimulus periods in the attention 

task (ps<0.015, permutation test, FDR-corrected) except for marginal trends in 

MT+ and IFJ (ps = 0.063, permutation test, FDR-corrected). No significant 

generalization was found from the baseline to the preparatory period (ps>0.36, 

permutation test, FDR-corrected). Again, a two-way ANOVA confirmed these 

differential patterns of generalization tests between two periods (F(1,99) = 



16.04, p = 0.002). These analyses returned essentially the same results as the 

main analysis in the paper.  

 
 

 
Figure S1. (a) Decoding the attended motion direction during preparation (pink 

bars) and stimulus period (blue bars) in individual brain areas using 60 voxels. 

(b) Cross-task generalization from baseline task to preparation (pink) and 

stimulus periods (light blue bars) using 60 voxels. (c) The same decoding 

analysis as that in panel A using individually-defined voxels (on average 102 

voxels). (d) The same cross-task generalization analysis as that in panel B 

using individually-defined voxels (on average = 102).  

 

 


