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1 DERIVATION OF ELBO BOUND
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Where (@) follows from Jensen’s Inequality. First term of (6) is given by:
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Second term of Eq. (6) can be derived as:
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where (I0) follows from Eq. (9) by replacing the expectation over z; with sample mean by generat-
ing M samples zgm) from distribution ¢(z;|Z). Assuming a;; € [0,1] Vi, the third term of Eq. @)

is the negative of binary cross entropy (BCE) between observed and predicted edges.
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Hence, by substituting Eq. () and Eq. (TI)) in Eq. (6), we get the ELBO bound as:
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2  VISUALIZATION

Our experiments demonstrate that a single community-aware node embedding is sufficient to aid
in both the node representation and community assignment tasks. This is also qualitatively demon-
strated by graph visualizations of node embeddings (obtained via t-SNE (?)) and inferred commu-
nities for two datasets, fb107 and fb3437, presented in Fig. m

(a) fb107

(b) 63437

Figure 1: Graph visualization with community assignments (better viewed in color)
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