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Extended Data Fig. 2 | Feature importance analyses for Choices13k data. 
(a) Test set performance on Choices13k data when removing different sets of 
features from BEAST-GB. Data was split to 90% training (8848 tasks) and 10% 
held-out test data (983 tasks), and models were trained on fixed and increasing 
proportions of the training data. This process was repeated 50 times, and results 

reflect the average test set MSE over the n = 50 train-test splits. (b) Average 
absolute SHAP values of BEAST-GB’s features in predicting Choices13k test data, 
by feature category. “Δ Min payoffs” is both a Naïve and a Psychological feature. 
For clarity, only top 20 features are shown. Feature names and definitions appear 
in Table 1.
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Extended Data Fig. 3 | 2D visualization of all 11,666 choice tasks used in this 
paper. Each point is a single choice task represented in two dimensions obtained 
by implementing a t-SNE (t-distributed Stochastic Neighbor Embedding) 
algorithm on the set of psychological features of each task (see Table 1). Tasks 

depicted closer together are conceptually more similar than tasks further 
apart (though the values of the dimensions do not have direct interpretations). 
Choices13k data appears to cover well the space from which CPC18 data comes 
from, whereas HAB22 data is different than both.
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Extended Data Fig. 4 | Feature importance analyses for HAB22 data. (a) HAB22 
test set predictive performance of BEAST-GB (red) and variations of it that 
remove different feature sets. Bars show mean test-set MSE across the 50 nested 
cross validation folds (n = 50 fold-MSE values). Grey dots form a horizontal 
dot-histogram of the n = 50 fold-level MSEs (bin = 0.0005) for each model. 
Completeness (see Methods) computed relative to a naïve baseline (average 

MSE = 0.1314) and irreducible noise limit (average MSE = 0.0248), in each fold 
separately, then averaged. (b) Average absolute SHAP values of BEAST-GB’s 
features in predicting HAB22’s test set, by feature category. “Δ Min payoffs” is 
both a Naïve and a Psychological feature. For clarity, only top 20 features are 
shown. Feature names and definitions in Table 1.
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