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Node Properties in Real-world Networks
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Conclusion                    Introduction Problem Description Proposed Method Experiments

Various characteristics of entities can be represented as node properties

•

•

•
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Challenges in Predicting Node Properties
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Conclusion                    Introduction Problem Description Proposed Method Experiments

Node properties dynamically change in real-world networks

•

•
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Challenges in Predicting Node Properties
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Conclusion                    Introduction Problem Description Proposed Method Experiments

Temporal Neural Networks (TGNNs) can be used for node property prediction

•

TGNNs

Dynamic 
representation
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Temporal Neural Networks (TGNNs) can be used for node property prediction
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Challenges in Predicting Node Properties
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Conclusion                    Introduction Problem Description Proposed Method Experiments

However, performance of TGNNs drops when node features are absent

•
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Challenges in Predicting Node Properties
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Conclusion                    Introduction Problem Description Proposed Method Experiments

TGNNs are vulnerable to distribution shifts in real-world networks

•

•

Example of distribution shifts in a collaboration network Performance degradations of TGNNs under distribution shift
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Problem Definition

Time
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Conclusion                    Introduction Problem Description Proposed Method Experiments

Node Property Prediction in Edge Streams

•

•

…
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Problem Definition
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Conclusion                    Introduction Problem Description Proposed Method Experiments

Subtasks of Node Property Prediction in Edge Streams
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•

•

?

?

?
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Our Graph Model for Edge Stream: CTDG
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Conclusion                    Introduction Proposed Method Experiments

Continuous Time Dynamic GraphEdge Stream

CTDG (Continuous Time Dynamic Graph)-based methods

•

•

Problem Description
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Our Graph Model for Edge Stream: CTDG
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Conclusion                    Introduction Proposed Method Experiments

Node Property Prediction Process using CTDGs

•

•

Problem Description
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Proposed Method: SPALSH
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Conclusion                    Introduction Problem Description Proposed Method Experiments

Simple node Property prediction via representation Learning with Augmented 

features under distribution SHifts

•

•

•
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Overview of SPLASH

15

Conclusion                    Introduction Problem Description Experiments

(1) Node Feature Augmentation

(2) Node Feature Selection

(3) SLIM Model (Our Proposed TGNN Model)

Proposed Method
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Overview of SPLASH
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Conclusion                    Introduction Problem Description ExperimentsProposed Method

(1) Node Feature Augmentation

(2) Node Feature Selection

(3) SLIM Model (Our Proposed TGNN Model)
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Feature Augmentation (Training Phase)

17

Conclusion                    Introduction Problem Description Experiments

Goal: to augment the node features of seen nodes within the training graph

Proposed Method
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Feature Augmentation (Training Phase)
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Random Feature Augmentation

•

Proposed Method
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Conclusion                    Introduction Problem Description Experiments

Positional Feature Augmentation

•

Proposed Method
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Structural Feature Augmentation

•

Proposed Method
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Conclusion                    Introduction Problem Description ExperimentsProposed Method

Overview of SPLASH

(1) Node Feature Augmentation

(2) Node Feature Selection

(3) SLIM Model (Our Proposed TGNN Model)
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Feature Propagation (Test Phase)
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Conclusion                    Introduction Problem Description Experiments

Goal: to generate the node features of unseen nodes in the test phase

Proposed Method
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Feature Propagation (Test Phase)
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Conclusion                    Introduction Problem Description Experiments

Structural Feature Augmentation for Unseen Nodes

•

Proposed Method
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Positional Feature Augmentation for Unseen Nodes

•

Proposed Method
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Feature Propagation (Test Phase)
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Random Feature Augmentation for Unseen Nodes

•

Proposed Method
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Conclusion                    Introduction Problem Description ExperimentsProposed Method

Overview of SPLASH

(1) Node Feature Augmentation

(2) Node Feature Selection

(3) SLIM Model (Our Proposed TGNN Model)
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Node Feature Selection
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Conclusion                    Introduction Problem Description Experiments

Goal: to efficiently identify a feature augmentation process that is effective 

for property label prediction

Proposed Method
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Node Feature Selection
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Conclusion                    Introduction Problem Description Experiments

Fitting with Node Encodings

•
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Node Feature Selection
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Evaluation Using the Validation Set

•
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Node Feature Selection
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Augmentation Process Selection

•

Proposed Method
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Conclusion                    Introduction Problem Description ExperimentsProposed Method

Overview of SPLASH

(1) Node Feature Augmentation

(2) Node Feature Selection

(3) SLIM Model (Our Proposed TGNN Model)
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SLIM Model
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Conclusion                    Introduction Problem Description Experiments

Goal: to efficiently and effectively predict node properties using a simple MLP-

based model with augmented node features

Proposed Method
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SLIM Model
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Message Encoding Module
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SLIM Model
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Proposed SLIM Model Architecture

•

Proposed Method
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Research Questions

RQ1) Accuracy & Generalization

✓

RQ2) Efficiency & Scalability

✓

RQ3) Qualitative Analysis

✓
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Experimental Settings

Datasets
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Baselines

✓

✓
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RQ1) Accuracy & Generalization
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Conclusion                    Introduction Problem Description Proposed Method

SPLASH outperforms other baselines in node property prediction

•

TGNN baselines TGNN baselines with random features SPLASH

Experiments
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RQ1) Accuracy & Generalization

39

Conclusion                    Introduction Problem Description Proposed Method

SPLASH shows better generalization capabilities compared to other baselines 

•

Experiments

TGNN baselines TGNN baselines with random features SPLASH
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RQ2) Efficiency & Scalability

40

Conclusion                    Introduction Problem Description Proposed Method

SPLASH enables efficient and scalable node property prediction

•

•
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Experiments
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RQ3) Qualitative Analysis
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SPLASH shows qualitatively better performance than other baselines

•

Experiments

Node Representations
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Node Representations
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Conclusion

• We propose SPLASH, a simple yet effective method for node property prediction in 

edge streams under distribution shifts

✓ Fast & Lightweight: SPLASH uses only MLP layers, enabling fast inference

✓ Effective: SPLASH outperforms other baselines in node property prediction

✓ Robust: SPLASH shows the smallest performance drop as the distribution shift intensifies

43
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Github: https://github.com/jhsk777/SPLASH 
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