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Motivation
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• Dynamic interaction graphs

• The evolution of user-item interactions over time

• Two crucial factors
• collaborative relationship

• personalized interaction patterns

• Existing methods need time-consuming parameter learning



• A parameter-Free Dynamic Graph EMbedding method for link prediction
• Incremental Graph Embedding Engine

• Personalized Dynamic Interaction Pattern Modeller

FreeGEM
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Incremental Graph Embedding Engine
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• Online-Monitor-Offline Architecture
• a Online module to approximately embed users/items over time

• a Monitor module to estimate the approximation error in real time

• an Offline module to calibrate the user/item embeddings



Incremental Graph Embedding Engine
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• Frequency-aware Preference Matrix Reconstruction
• Normalization

• Frequency-aware reconstruction

• Inverse normalization



Incremental Graph Embedding Engine
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• Attribute-integrated SVD



Incremental Graph Embedding Engine
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• Online Module



Incremental Graph Embedding Engine
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• Monitor Module



Personalized Dynamic Interaction Pattern Modeller
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• Dynamic Time Decay

• Attention Module



Main results
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• Future item recommendation

• Next interaction prediction



Ablation Studies
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• Future item recommendation

• Next interaction prediction



Ablation Studies
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• Monitor



Other Studies
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• Running time



Other Studies
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• Cold-start
• For those who Recall is not 0, achieving a relative increase of 166%

• For those who Recall is 0, increases the average Recall@10 to 0.100

• Under represented groups
• Before using attribute information, male is 45.9% higher than female

• After using attribute information, male is 22.8 % higher than female



Other Studies
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• Robustness
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