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Figure S-1. Uncropped Pearson correlation plots for the element property feature sets 
Oliynyk, Magpie, mat2vec and Jarvis. The x- and y-axes are labeled with the atomic 
numbers. Each cell at coordinate (x, y) represents the correlation between the 
corresponding elements with atomic numbers x and y. Blue represents a high 
correlation and red represents a high anticorrelation. Empty rows indicate that no 
element vector is available. 

See the ESM1.zip file for the full-resolution correlation plots and for interactive HTML 
versions of the plots (Internet connection required). 
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Figure S-2. Annotated heatmap of the Pearson correlation matrix between element 
vectors extracted from HotCrab for the property OQMD_Bandgap. Here, some regions 
of interesting similarities between element representations are labeled. These 
representations are learned entirely from data. The x- and y-axes are labeled with the 
atomic numbers. Each cell at coordinate (x, y) represents the correlation between the 
corresponding elements with atomic numbers x and y. Blue represents a high 
correlation and red represents a high anticorrelation. 

See ESM2.zip file for more full-resolution correlation plots (including interactive 
versions) using element vectors extracted from CrabNet and HotCrab. 
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Figure S-3. Example element prevalence plots, sorted by (top) number of occurrences 
and (bottom) atomic number. See ESM3.zip file for more plots. 
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Figure S-4. Shannon equitability indices calculated from the training data splits of the 
28 reported datasets in the CrabNet publication. (top) Matbench dataset, (bottom) 
Extended dataset. 
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Figure S-5. Vector representations of the chromium element in 2800 different 
chemical environments and at different layers of the HotCrab model. Each point shows 
the model-internal representation of the chromium atom, after the information 
regarding the other atoms in the chemical environment have been introduced via 
HotCrab through the three attention layers (top row to bottom row). The points are 
colored by: (left column) the fractional abundance of chromium, (center column) the 
predicted value of the compound, and (right column) the predicted oxidation state of 
chromium, where gray points indicate that the oxidation state was unable to be 
predicted. Five clusters are outlined in the bottom-left plot. 

See the ESM4.zip file for the individual full-resolution plots and for interactive HTML 
versions of the plots, for the elements silicon and chromium (Internet connection 
required). 

 

Supplementary Videos 

The attention video files are collected and compressed in a ZIP file (ESM5.zip). Please 
find the files on the figshare website as described on the cover page of this document. 


