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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

fvorm a graph vepresentation .. to veal vector vepvesentation

embedding
algovithm

J. Y. Choi. SNU



Graph Embedding Method with Prior Data Distribution

» Limitations of previous methods
» |gnores the data distribution of the latent codes
» Poor representation in real-world data

(a) Latent Distribution by Label for AE (b) Latent Distribution by Label for VAE

» ARGA: Adversarial Training scheme
» ARVGA: + using Variational Graph Encoder
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Overall Framework
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= Encoderq: AX X — Z (or u X o)
= Decoder p:Z — A
= Discriminator D: Z - (0, 1)
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Framework — Encoder
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» Encoder: GCN
e 704D = (70, AW D) = $(D-H2AD-1/27OWO)
« 700 = X e RP™

= Variational Graph Encoder: Z?) = 1, logo

J. Y. Choi. SNU



Framework — Decoder

a@zlax) |4
B = & Ar
X T
A — Z Z
o o (I4d A
@ eae AN
e 9 @
jd B
Kl Kl A
eeee
Encoder
Fake
Z'~p(2) l =
- Real ~ . : 1 | Real
+ Q| @ Q @ @
e Input — S > o @ @ 8 —
S o =] Q e
- B = 0 | Fake

Discriminator

* Decoder
= A = sigmoid(ZZT)
* Tries to reconstruct the topological structure from latent Z

|£1 = Eyzjx.a) [log p(A|Z)] — KL[g(Z|X,A) || p(Z)]|

J. Y. Choi. SNU



Framework — Adversarial Modef
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= Discriminator: tries to discriminate

- Z”"P(Z) — N(O' I) min max E, . [logD(Z)]|+Ex.p(x)[log(1-D(G(X, A)))]
» 7~G(X,A) A

= Encoder: tries to fool the discriminator
= G(X,A) - N(0,])
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