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Table S1. Summary of different models.
	Models
	Descriptors
	Input
	Output

	MLP-FP
	ECFP4
	single
	property

	MLP-ΔFP
	ΔECFP4
	pair
	Δproperty

	MLP-SNN
	Difference in the encoded molecular representation between a pair of input compounds
	pair
	Δproperty

	RF-FP
	ECFP4
	single
	property

	RF-ΔFP
	ΔECFP4
	pair
	Δproperty

	Chemformer
	Encoded molecular representation
	single
	property

	Chemformer-SNN
	Difference in the encoded molecular representation between a pair of input compounds
	pair
	Δproperty
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Figure S1. t-SNE plot using the ECFP4 fingerprints for the lipophilicity (A), Freesolv (B)  and ESOL (C) dataset on the training, validation and test set from a single split. 






[image: A screenshot of a graph

Description automatically generated][image: A screenshot of a graph

Description automatically generated]
Figure S2. Correlation of the experimental delta-property with the Tanimoto similarity for compound pairs in the training set from a single split of the solubility (Top left) and free solvation energy dataset (Top right). Correlation of the prediction errors with the Tanimoto similarity for pairs between the test and the training set for the MLP-SNN model (Bottom). The red dashed lines indicate the 95% percentile of the distribution.
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[bookmark: _GoBack]Figure S3. Correlation of the experimental delta-property with the Tanimoto similarity for compound pairs in the training set from a single split of the solubility (Top left) and free solvation energy dataset (Top right). Correlation of the prediction errors with the Tanimoto similarity for pairs between the test and the training set for the Chemformer-SNN model (Bottom). The red dashed lines indicate the 95% percentile of the distribution.
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