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Supplementary Information 1 

The modifying effects of N-shape and W-shape contrasts on evaluation and 2 

readiness respectively 3 

In addition to the relative-scale setting proposed above, an alternative set of 4 

contrasts following the exact monetary magnitude scale (i.e. [-5, -0.2, 0, 0.2, 5] from 5 

large loss to large win) was also plausible. The t-maps of four corresponding orthogonal 6 

decompositions are shown in Extended Data Fig. 3. There were striking similarities 7 

between these two settings with different coding of monetary magnitude, especially for 8 

the evaluation models (correlation = 0.99, Dice Index = 0.89) and the readiness models 9 

(correlation = 0.97, Dice Index = 0.89). Additionally, with the exact-scale settings, 10 

independence was again observed between the signal components of evaluation-related 11 

(i.e. evaluation and N-shape) and readiness-related (i.e. readiness and W-shape) 12 

contrasts. Concretely, we found brain-wide low correlations between evaluation and 13 

readiness (rmean < 10e-4, 95%CIs = [-0.018, 0.018], p = 0.9586; 99.3% voxels with r 14 

within [-0.1,0.1]), evaluation and W-shape (rmean = -0.009, 95%CIs = [-0.022, 0.004], 15 

p = 0.8524; 99.4% voxels with r within [-0.1,0.1]) as well as readiness and N-shape 16 

(rmean = -0.011, 95%CIs = [-0.006, 0.044], p = 0.7304; 98.6% voxels with r within [-17 

0.1,0.1]). On the contrary, there were observably negative correlations between 18 

evaluation and N-shape (rmean = -0.123, 95%CIs = [-0.136, 0.109], p < 0.0001; 73.44% 19 

voxels with r smaller than -0.1), as well as between readiness and W-shape (rmean = -20 

0.184, 95%CIs = [-0.206, -0.162], p < 0.0001; 97.86% voxels with r smaller than -0.1).  21 

With the above settings, we further measured how far the proposed contrasts 22 

deviated from the ground truth by computed the standardized mean (see Methods for 23 

details). Most regions were found following the relative-scale models, hence only 24 

processing highly abstract information (Extended Data Fig. 4a&b), while the 25 

pgACC/dACC (for both evaluation and readiness models) and bilateral INS (readiness 26 

model only) were more likely following the exact scale models (Extended Data Fig. 27 

4a&b), hence actively tracking the input signals. Moreover, the strength of the decoding 28 

signals in the brain regions which favor the different scale settings had higher 29 
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coincidence degree for the task performance under their favored settings, respectively 1 

(Extended Data Fig. 4c&d and Extended Data Table 3). 2 

Subnetworks in Evaluation and Readiness Networks 3 

Subnetworks of evaluation and readiness processing were further refined 4 

respectively by subsequent hierarchical clustering after WVCNA. Total four 5 

subnetworks were involved in evaluation processing (Extended Dada Fig. 5a and 6 

Extended Dada Table 4). Subnetwork 1 consisted of occipital areas (primary visual 7 

cortex) involved in early visual processing, subnetwork 2 included supplementary 8 

motor area (SMA) and precentral gyrus involved in motion preparation, subnetwork 3 9 

embraced posterior cingulate cortex (PCC), orbitofrontal cortex (OFC) and vmPFC as 10 

well as subnetwork 4 contained nucleus accumbens (Nacc), amygdala and a part of 11 

dorsal anterior cingulate cortex (ACC). The core regions from each subnetwork were 12 

shown in Extended Dada Fig. 5a. And the linearly increased activations in five 13 

conditions could be found with decomposing by evaluation and N-shape. Similarly, 14 

readiness processing network was divided into six subnetworks (Extended Dada Fig. 15 

5b and Extended Dada Table 4). Subnetwork 1 included inferior parietal lobule (IPL) 16 

and lateral prefrontal cortex, subnetwork 2 included somatosensory and motor areas, 17 

subnetwork 3 was middle frontal gyrus, subnetwork 4 included medial occipital areas 18 

(V1/V2), subnetwork 5 included striatum, ACC and bilateral insula and subnetwork 6 19 

included thalamus, and cortical areas in (but not limited to) the frontal and parietal. And 20 

the readiness-like response to the five conditions presented in the example regions after 21 

decomposing with readiness and W-shape (Extended Dada Fig. 5b). 22 


