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Fig. S1. MAE and R? variations of shear modulus (a) and bulk modulus (b) for training,
validation, and test sets with different training steps when the convolutional layer is 3

and the hidden layer is 2.
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Fig. S2. Mean absolute error (MAE) and coefficient of determination (R?) for the training
set (Train), validation set (Val), and test set (Test) of the CGCNN model with different
number of convolutional layers (nc), number of hidden layers (nh), and learning rate (Ir)
for the CGCNN model with shear modulus (a), (b) and bulk modulus (c), (d).
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Fig. S3. Performance evaluation metrics (a), (c) MAE and (b), (d) R® of (a), (b) shear
modulus and (c), (d) bulk modulus for CGCNN model with different number of Convoluti
on Layers and Hidden Layers at a learning rate of 0.001. MAE and R® both use the mean
values of the training set (Train), validation set (Val) and test set (Test), and the optimal
parameter combinations are identified by the * sign
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Fig. S4. Shear and bulk modulus distributions for the MPED dataset (a) and the NED
dataset (b). Different colors correspond to different crystal systems. Bars indicate the shear
and bulk modulus distributions of the materials.
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Table S1. Performance metrics (MAE and R?) of shear modulus on different models under the

same training, validation and test set conditions.

T 4 MAE IR KHIFE MAE  RIFERS W4 MAE IR R?
CGCNN 0.0773 0.922 0.0957 0.879 0.0981 0.8704
RandomForest 0.0479 0.9715 0.1309 0.7787 0.1292 0.7845
XGBoost 0.1096 0.847 0.1368 0.7712 0.1352 0.7787
SVR 0.1429 0.7316 0.1464 0.7297 0.1512 0.726
GradientBoosting 0.1431 0.7453 0.1534 0.7222 0.1532 0.7264
DecisionTree 0 1 0.1726 0.6318 0.1786 0.6097
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Table S2. Performance metrics (MAE and R?) of the bulk modulus on different models under

the same training, validation and test set conditions.

A YIZE MAE  UIZSER®  BIEHE MAE  IRIESERY WA MAE  MME R?
CGCNN 0.0575 0.9379 0.0724 0.8955 0.079 0.8662
RandomForest 0.0382 0.9766 0.1045 0.8269 0.109 0.8133
DecisionTree 0 1 0.1439 0.6878 0.1387 0.6928
XGBoost 0.0838 0.8969 0.1068 0.8263 0.1098 0.8171
SVR 0.1101 0.8089 0.1144 0.8053 0.1188 0.798
GradientBoosting 0.1107 0.8213 0.1189 0.7996 0.122 0.7973
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Fig. S5. Comparison between true values and predicted values for the training, validation
and test sets of CGCNN for shear modulus (a)-(c) and body modulus (d)-(f).
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Fig. S6. Comparison between true values and predicted values for the training, validation
and test sets of RandomForest for shear modulus (a)-(c) and body modulus (d)-(f).
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Fig. S7. Comparison between true values and predicted values for the training, validation
and test sets of Extreme Gradient Boosting (XGBoost) for shear modulus (a)-(c) and body

modulus (d)-(f).
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Fig. S10. Comparison between true values and predicted values for the training, validation
and test sets of DecisionTree for shear modulus (a)-(c) and body modulus (d)-(f).
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