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Higher Order (HO) - why 
do we even care?

Incorporating HO graph structures 
results in fundamentally more powerful 
predictions for many workloads [1, ...]

[1] C. Morris et al. Weisfeiler and leman go neural: Higher-order graph neural networks. AAAI 2019.
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Formal Setting of Dynamic Link Prediction

Continuous-Time Dynamic Graph (CTDG) representation
is a tuple (G(0) , T), where...

... G(0) = (V(0) , E(0) , f(0) , w(0)) represents the initial 
state of the graph 

...T is a set of tuples of the form (timestamp, event) 
representing events to be applied to the graph at 

given timestamps.
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Formal Setting of Dynamic Link Prediction
Assume:
- a CTDG (G(0) , T), 
- a timestamp t ∈ N, 
- an edge (u, v).

The task is to decide, whether there is some event e 
pertaining to (u, v), such that (t, e) ∈ { (t ′ , e) ∈ T | t ′ = t }, 

while only considering the CTDG (G(0), { (t ′ , e) ∈ T | t ′ < t }).
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Encoding HO Structures

Alignment: Apply 
projection

Patching
Concatenation:
Combine all X.,. 

matrices
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Making Predictions

We use the module as a black box, any 
scheme in the domain of [efficient] 

Transformers could be applied

Attention matrix [1] Sparse attention matrix [1]

[1] Tay et al. Efficient Transformers: A Survey. 2020
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[1] Hutchins et al. Block-Recurrent Transformers. NeurIPS 2022
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HOT Evaluation HOT successfully leverages 2-hop interactions 
to make its predictions more accurate
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HOT Evaluation Here, the additional HO graph structural information does not seem 
to be adding significant amount of value to the model in this case.

Transductive Inductive

A
U

C
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%
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