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Issues of existing works
1. Take discrete snapshots

Dynamic network embedding: an extended approach for skip-gram based network embedding. IJCAI-2018.

DynGEM: Deep embedding method for dynamic graphs. arxiv-2018.

Dynamic network embedding by modeling triadic closure process. AAAI-2018.

Evolvegcn: Evolving graph convolutional networks for dynamic graphs. AAAI-2020.

2. Not inductive to new nodes
Embedding temporal network via neighborhood formation. KDD-2018.

Temporal network embedding with micro-and macro-dynamics. CIKM-2019.

Dynamic Heterogeneous Graph Embedding via Heterogeneous Hawkes Process. ECML-PKDD 2021.

3. Not model the exciting effects
DyRep: Learning representations over dynamic graphs. ICLR-2019.

Inductive representation learning on temporal graphs. ICLR-2020.

……
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Problem: temporal graph link prediction
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Predict whether a link
between 𝒊 & 𝒋 at 𝒕
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Temporal point process and Hawkes Process
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Hawkes process is desirable for modeling 

temporal link formation !

For current event is influenced more by 

recent events, less by previous events

Point process models discrete sequential 

events,  assuming that historical events 

can influence the current event.
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Proposed model:TREND
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Hawkes Process on temporal graph
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base rate

amount of excitement 



SMU Classification: Restricted

Hawkes Process on temporal graph

9



SMU Classification: Restricted

Temporal GNN layer
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Modeling event dynamics
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Event prior and adaptation
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Learnable transformation
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a vector of ones element-wise multiplication
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Event loss
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Modeling node dynamics
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Predicted  number of new events 
occurring on the node at 𝑡
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Overall loss
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Statistics of datasets
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https://www.shutterstock.co
m/th/video/clip-21752794-
message-network-icon-link-
connection-technology-loop

https://www.researc
hgate.net/publicatio
n/297894915

https://www.dreamstime.co
m/concept-e-commerce-
shopping-web-icons-line-
style-mobile-shop-digital-
marketing-bank-card-gifts-
digital-concept-e-commerce-
image159818445
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Performance comparison with baselines
In each column, the best result is bolded and the runner-up is underlined. Improvement by TREND is
calculated relative to the best baseline. “-" indicates no result obtained due to out of memory issue; ∗
indicates that our model significantly outperforms the best baseline based on two-tail 𝑡 -test (𝑝 < 0.05).
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Ablation study
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Conclusion

• Conclusion:

• Studied the problem of temporal graph representation learning and temporal 

link prediction.

• Proposed TREND, a novel framework driven by event and node dynamics on a 

Hawkes process-based GNN.

• Conduct extensive experiments on four real-world graph datasets and 

demonstrated the superior performance of TREND. 
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