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Motivation

Few‐shot node classification for novel classes

 How to capture the potentially long‐ranged dependencies between nodes within a task?

 How to align the dependencies across tasks to converge on a common transferable prior?

What’s missing in SOTA?
 Graph nodes related to each

other and the inter‐
dependency is crucial to
learning node
representations.

 SOTA models [1, 2] overlook
such inter‐dependency in a
task, which should be 
incorporated into the
transferable prior.

Problem

Challenges

The proposed model: RALE

Key concept: Hub nodes
 Structurally important nodes [3]
 Utilize hubs for efficient sampling of 

important paths for relative location
 Utilize hubs as a set of global 

references, to align the dependencies 
across tasks for absolute location

Abstraction of Location Embedding

 Graph encoder 𝜙௚: embed nodes

 Path encoder 𝜙௣: embed paths

 Location embedding w.r.t. reference nodes ℛ

 Task‐level relative location
o Task 𝑡 ൌ ሺ𝑆௧, 𝑄௧ሻ

 Graph‐level absolute location
o Hub setℋ

 Dependency‐aware classification layer

 Meta‐objective (MAML [4])
node 
emb. relative 

location emb.

absolute
location emb.

(Adapting prior Θ to Θ′ by one gradient update)

(Loss on the support)

(Optimization loss on the query)

Dependency‐aware meta‐optimization

Task‐ and graph‐level location embedding
Overall framework

Experiments

GNNs: GCN [5], GraphSAGE [6], GAT [7]
 Training: optimize GNN on all base classes
 Test: freeze parameters of aggregation layer, update parameters of classification layer

GNN+’s: GCN+, GraphSAGE+, GAT+
 Training: optimize GNN on all base classes
 Test: update all parameters

Meta‐learning models: Meta‐GNN, Proto‐GNN
 Meta‐GNN: MAML [4] based model
 Proto‐GNN: prototypical network [8] based model

 RALE\a: no absolute location embedding
 RALE\r: no relative location embedding
 RALE\ar: without both location embeddings
 RALE: the full model

Datasets

Baselines

Main results

Ablation study
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Conclusion
 Problem

o Few‐shot node classification for novel classes on graph

 Motivation
o Nodes on a graph are non‐i.i.d instances; they relate to each other
o Need to capture the node dependencies within and across tasks

 Proposed model: RALE
o Hub‐based relative and absolute location embedding
o Relative locations capture the task‐level dependency
o Absolute locations capture the graph‐level dependency to align the tasks
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