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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 m od el t hat preserv es the j oint structure of observed
hom o p hi I ous inter actions and estimated comm unity str uct ures. 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 IVI=N, we suppose there are known binary
categ ori cal attri butes ( e) and an underlying commu nity str uctur e
denoted by where we define the following notation and
measures:
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Community-Homophily Index:
Based on an adaptation of the conventional homophily index [1] to
account for Gomm unity 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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Community Degree Sequence:

Community-Attribute Degree Sequence

, 1,—, }}

(3)

Compute edge
probabilities via a Chung-
Lu approach (based on

[3,4]) but now accounting
for the community

structure.

Analytical canacSBM Properties

The following analytical properti es exist in expectation across the ensem ble
of graph instances created from canacSBM, assuming the community
structure. We 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.

• Preserve expected between-community degrees
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• Preserve attribute-specified edge counts

(iti)å air å = dithis
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 attribute is based on a node metadata
property. We evaluate the distribution of 3
network statistics across 1,000 simulated
synt heti c netw orks from canacSBM. F or 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 Di recti ons

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