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The Problem: A Statistical Network Model
Individual preferences and group-level structures are common in
social networks as characterized by homophily and communities
respectively. Given an observed social network with known attribute
labels and an inferred community structure, our aim is to develop a
statistical netw ork model that preserves thejoint structure of observed
homophilous interactions and estimated community structures. We
propose the community and node-attribute corrected stochastic
blockmodel (canacSBM).

The Set-up: Node- vs. Community-level Network Structure
Given G=(V,E) with |V|=N, we suppose there are known binary
categorical attributes ( @, @ and an underlying community structure
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Community-Homophily Index:
Based on an adaptation of the conventional homophily index [1] to
account for community structure [2], we utilize the following
community-homophily index, as illustrated below for a specific
community and attribute value:
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The Proposed Model: canacSBM
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Analytical canacSBM Properties
The following analytical properties existin expectation across the ensemble
of graph instances created from canacSBM, assuming the community
structure. W e state the properties here and refer the interested reader to
our paper draft for the details. Following notation in [5], let <x> represent
the average of x in the ensemble of synthetic canacSBM graphs:

* Preserve expected within-community degrees.
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* Preserve expected between-community degrees
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* Preserve attribute-specified edge counts
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* Preserve the observed community-homophily index as a result of
preserving the expected within-community degrees and the attribute-
specified edge counts.
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Empirical Results

Our source dataset is a two hop ego network
derived from crawling the web. The binary
categorical attributeis based on a node metadata
property. We evaluate the distribution of 3
network statistics across 1,000 simulated
synthetic networks from canacSBM. For the
community and attribute value associated with a
sample node selected for illustration, we observe
its community homophily index is preserved.
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Open Directions

Time-varying networks? Overlapping communities?
Missing attribute values?  Multi-level covariates?

References
[1] James Cokman. 1968. Relational analsis: The study of sccial oganizations with suvey
methods. Human arganization17,4 (1958),28-36.
[2] KM Altenburger. Meassurement Issues with Homophily: The Impact of Group Structures.
Working Paper (2017).
[3] Fan Chung and Liyuan Lu. 20@. Conrected comporents h random gaphs with given
expected degree sequerces. Anmalsof Combinatarics 6,2 (2002), 125-145
[4]1 KM Altenburger and J Ugander. Bias and Variarce in the Sccial Structure of gender.
Working Paper (2017).
[51Brian Karrer and MEJ Newnan. 2011. Stochastic bbckmodeb and community stucture in
networks. Physical ReviewE 83,1 (2011).



