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Background

Graph Neural Networks (GNNs) are a flexible tool for learning over graphs

G = (V ; E ; X)

V = fu0 : : : u g is the set of nodes
E � V � V is the set of edges
X 2 R × are the node features

h0 = x
h = (h −1; (ffh −1 : v 2 N(u)gg))
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Background

Graph Neural Networks (GNNs) are a flexible tool for learning over graphs

h0 = x
h = (h −1; (ffh −1 : v 2 N(u)gg))

I is a permutation-invariant function, like mean or sum
I is a permutation-equivariant function, like a Multi-Layer Perceptron
I (Many) variants exist

https://pytorch-geometric.readthedocs.io/en/latest/modules/nn.html
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Background

Graph Neural Networks (GNNs) are a flexible tool for learning over graphs

h0 = x
h = (h −1; (ffh −1 : v 2 N(u)gg))

Node classification
y = (h )

Graph classification
y = ( (ffh : v 2 V gg))

Edge classification
y ; = (h ; h )



Background

Graph Neural Networks (GNNs) are a flexible tool for learning over graphs

h0 = x
h = (h −1; (ffh −1 : v 2 N(u)gg))

We focus on GNNs, but our insights carry to Graph Transformers and GFM
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Consequences for:

I Human trust
I Model debugging
I Regulatory compliance



Why Explainability
GNNs are black-boxes

Consequences for:

I Human trust
I Model debugging
I Regulatory compliance



Why Explainability
GNNs are black-boxes

Consequences for:

I Human trust
I Model debugging
I Regulatory compliance




