


Table S2. Default hyperparameters

Parameter Value
Input images size 36 x 36 x 3
L size 25 x 34
Runs per experiment 10
Optimiser Gradient descent
Learning rate 0.01
Batch size 10

Input CNN output channels 32

Input CNN filter size 12

Input CNN stride 6

Input CNN activation ReLu
Bias Yes
Output MLP hidden layer size 8

Output MLP output size 24)
Output MLP activation ReLu
Bias Yes (both)
MLP1 output size k(j+4)
MLP1 activation ReLu
Bias Yes
MLP2 hidden layer size 1024
MLP2 activations ReLu
MLP2 output size k(j+4)
Bias Yes (both)
RN MLP hidden layer size (pre-aggregation) 256

RN output size k(j+4)
RN activation ReLu

RN aggregation Element-wise mean
Bias No

MHA no. of heads k

MHA key / query size 16

MHA value size j+4

MHA output size k(j+4)

MHA attention mechanism softmax(QK ")V
Bias No

PrediNet no. of heads k=32

PrediNet key / query size g =16

PrediNet relations j=16

PrediNet output size k(j+4)

Bias n/a




(a) PrediNet training set

(b) PrediNet test set

(c) MHA training set

Figure S9. Per-head PCA on the heads of a PrediNet and an MHA trained on the ‘colour / shape’ task. For all
networks, PCA was performed using the training data (pentominoes). In (a) and (c), the training data are projected
onto the two largest PCs and in (b) the test data (hexominoes) was used.



