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Prediction Task

● State-of-the-art solutions on obgl-ddi use Graph Diffusion 
Networks with model sizes of 3.5 million parameters.[5]  

● GNN here is 818 thousand parameters. Future work would 
increase model parameters and continue training beyond 
5500 epochs.  

● Discover whether these results hold. 
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GNN models are valued for graph induction.  A new node is 
introduced to the Graph, and with it, several known edges. The GNN 
then predicts possibly new edges between any pre-existing node and 
the new node. For example, if a node for benzodiazepine is 
introduced into the Graph with edges indicating known drug-drug 
interactions, the model will predict perhaps other edges with a 
strong weight. Any non-trivial predictions guide decision-making in 
clinical trials, or flag contraindications for prescriptions. [3]

We use a Graph Neural Network to predict drug-drug interactions.  

The GNN model was trained from a large database of known 
interactions between FDA-approved and experimental drugs, 
encoded as an undirected Graph.

A Graph convolutional approach was used with GraphSAGE as the 
aggregator.  We find that shallow aggregators with few layers 
outperform deep aggregators with many layers, whenever the total 
number of model parameters is held constant between them.  

The Shallow Aggregator yields an accuracy of 0.586 (hits @K=60) 
on un-partitioned test split.  Yields accuracy 0.786 +/- 0.01 on 
partitioned test splits (hits@K=770).  The model size was 817 
thousand parameters.

● The ogbl-ddi dataset is an 
unweighted, undirected Graph G ={V,E}. 
Each node in V represents an 
FDA-approved or experimental drug. 
Each edge in E represents interactions 
between drugs : joint effect of taking 
the two drugs together is considerably 
different from the expected effect of the 
drugs taken independently.
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● 4267 drugs. 2.1 million interactions. 
From Open Graph Benchmark archive, 
hosted by Stanford. [1][2]

● Task is to predict new drug-drug 
interactions given information on 
already known drug-drug interactions.

Custom Deep , narrow aggregator,
● Increase aggregation layers to 6.
● Decrease hidden dimensions between them.
● same total model parameters. 

RELIABILITY  Degree to which the 
validation accuracy is a good 
indicator of test accuracy.  

● Shallow aggregator exhibited
greater reliability over training.

ACCURACY  Best accuracy yet seen over 
timed course of training. 

The difference in accuracy over test and validation sets is significant with 
respect to a paired T-test with a confidence level of alpha=1%   . 
 173 partitions  hits@K=770.

GraphSAGE layer 
● with mean over 

neighbors  

Edge predictor
● ReLU activation
● sigmoid probability

depth K in the  algorithm are recursive iterations which 
correspond to the layers of the aggregator. [4]
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Shallow aggregator yields better 
accuracy over training and test sets than 
the Deep counterpart.

Accuracies over validation and test sets without
partitioning.

Graph Convolution

First iterate: Node v’s latent representation
 is itself and immediate neighbors.

2nd iterate: Node v’s representation  
gains neighbors of neighbors.

Further iterates:  Node v 
represents information  from an
ever larger section of the Graph.


