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Figure 1 Exploratory Experiment for the feasibility of fragment-based model design.

We present a exploratory experiment to verify the feasibility and effectiveness
of fragment-based model design apart from intuitive inspiration. We design two
self-attention models based on atom-level and fragment-level information re-
spectively to compare the respective performance and the results are shown in the
Figure 1. The line chart reflects the performance variation, where blue line repre-
sents fragment-level attention and yellow line represents the atom-level attention.
We also use bar chart to demonstrate the performance gap and the color of bar
indicates which strategy is dominant.

Specifically, we randomly select 2K /4K /8K /16K /32K molecules from HIV dataset
[1] for training. We adopt a widely-used Graph Isomorphism Network(GIN)[2],
which receives as input the graph adjacency matrix and attributes of atoms and
bonds, to produce the embedding vectors. We further perform a atom-level and
fragment-level self-attention to compare their performance. The line chart reflects
the performance variation, where blue line represents fragment-level attention and
yellow line represents the atom-level attention. We also use bar chart to demonstrate
the performance gap and the color of bar indicates which strategy is dominant.We
report the classification performance in terms of the Area Under the ROC-Curve
(ROC-AUC), where higher values indicate better performance.

With the same model capacity, it can be observed that the fragment-based model
gradually catches up and overtakes the atom-level model. Moreover, the perfor-
mance gap becomes larger with the increase of data size. It further motivates us
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to explore useful fragment-based pretraining framework to aid molecular property
prediction.
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