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Part 0 - Introduction



Dataset partitioning

More information 
and contact info

Central Assumption of ML: “Training data is representative of prediction data”

Dataset partitioning algorithms: Ensure that
training and testing splits have different molecules,
so that we can evaluate generalization/extrapolation
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Use case: 
Pharmacological property prediction
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Therapeutics Data Commons: 
Collection of 22 datasets 

covering different 
pharmacological properties
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Research Question 1:

How important is the choice of 
partitioning algorithm?

We consider 8 partitioning algorithms:

1. Random (Baseline)
2. Scaffold (~ 2015)
3. CCPart (Ours)
4. Butina (1999)
5. UMAP (2024)
6. Sim-UMAP (Adapted UMAP)
7. CD-HIT-Part (Adapted CD-HIT)
8. BitBIRCH (2024)

Research Question 2:

How important is the definition of 
molecular similarity?

We consider 16 similarity metrics:

1. Tanimoto ECFP-2, 3, 4, and 6
2. Sokal ECFP-2, 3, 4, and 6 (199
3. Jaccard MAPc-2, 3, 4, and 6 (2024)
4. Canberra Lipinski vectors (Ours)
5. Euclidean Molformer-XL (Ours)



Results



Effect of similarity metrics
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Effect of similarity metric

1. Effect is statistically significant (Repeated measures 
ANOVA p<0.05

2. There is no significant difference between ECFP 
and MAPc fingerprints

3. Among the same fingerprint family
a) In ECFP radius is not important
b) In MAPc it is

4. Overall, magnitude of effect is small (around 3%)



Effect of partitioning algorithm
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1. Random tends to 
overestimate model 
performance; so does 
scaffold (current 
standard)

2. Top 3 methods:
a) CCPart
b) Butina
c) UMAP

3. Each dataset requires an 
optimal method 
(“Best”)



Next steps: AutoHestia
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Webserver - GUI CLI tool Python Package

Find automatically best way to partition a dataset 

(Images are from another project, the idea is to 
design similar interfaces)



Conclusions



Conclusions
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1. Similarity partitioning is fundamental to avoid overestimating model 
performance

2. Each dataset requires a different combination of similarity metric and 
partitioning algorithm

3. We are building AutoHestia, a Python package and webserver, to automate 
the search for similarity metric and partitioning algorithm for any new 
dataset
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