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Graph Embedding Method with Prior Data Distribution

 Graph Embedding

 Converts graph data into a low dimensional feature space,

 Preserving topological structure, vertex content
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Graph Embedding Method with Prior Data Distribution

 Limitations of previous methods

 Ignores the data distribution of the latent codes

 Poor representation in real-world data

 ARGA: Adversarial Training scheme

 ARVGA: + using Variational Graph Encoder
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Overall Framework

 Encoder 𝑞: 𝐴 × 𝑋 → 𝑍 (or 𝜇 × 𝜎)

 Decoder 𝑝: 𝑍 → መ𝐴

 Discriminator 𝐷: 𝑍 → (0, 1)
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Framework – Encoder
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 Encoder: GCN

 𝑍(𝑙+1) = 𝑓 𝑍 𝑙 , 𝐴 𝑊 𝑙 = 𝜙 ෩𝐷−1/2 ሚ𝐴෩𝐷−1/2𝑍 𝑙 𝑊(𝑙)

 𝑍 0 = 𝑋 ∈ ℝ𝑛×𝑚

 Variational Graph Encoder: 𝑍 2 = 𝜇, log 𝜎



J. Y. Choi. SNU

Framework – Decoder
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 Decoder

 መ𝐴 = 𝑠𝑖𝑔𝑚𝑜𝑖𝑑 𝑍𝑍𝑇

 Tries to reconstruct the topological structure from latent 𝑍
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Framework – Adversarial Model
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 Discriminator: tries to discriminate

 𝑍′~𝑝 𝑍 = 𝑁(0, 𝐼)

 𝑍~𝐺(𝑋, 𝐴)

 Encoder: tries to fool the discriminator

 𝐺(𝑋, 𝐴) → 𝑁(0, 𝐼)


