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A Survey on Role-Guided Network Representation Learning
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Abstract  Network representation learning is a technique that maps network nodes into low-
dimensional and continuous real vector space, which plays a critical role in network analysis. As
one of the main branches of network representation learning research, community-guided methods
advocate preserving the own community attributes of nodes in the learned representations, such
as the proximity which makes adjacent nodes have similar representations. This class of methods

can mine entity sets with obvious clustering characteristics in real-world systems, which however,
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without consideration of structural similarity, fail to identify entities that play the same role or
perform the similar function in the network. In recent years, some works introduce the concept of
roles to derive node representations by the connectivity patterns of nodes, which makes the learned
representations preserve the structural similarity in original network as much as possible. The
role-guided network representation learning promotes the development of network science and the
analysis of real-world scenarios to a certain extent. However, the correlational research in this
field is still limited and the existing works lack unified theoretical explication and experimental
comparison. This paper mainly makes a systematic review of the role-guided network representa-
tion learning. First of all, based on relevant concepts and theoretical knowledge, this paper analyzes
the differences between community-guided network representation learning and role-guided net-
work representation learning. Next, on the basis of summarizing existing role-guided network
representation learning methods, we propose a new taxonomy to grasp the essential principle of
different algorithms. Furthermore, typical community-guided and role-guided methods are
utilized to conduct comprehensive experiments including visualization, node classification, cluste-
ring, robustness analysis and parameter sensitivity analysis on ten common datasets with commu-
nity labels or role labels. On the one hand, these experiments horizontally compare the intrinsic
differences between the concept of community and role. On the other hand, they longitudinally
evaluate the performance difference of role-guided network representation learning methods under
different learning mechanisms. In addition, we build a role-guided network representation learn-
ing platform to further promote development of this field, which integrates common datasets, the
state-of-the-art algorithms and various network analysis tasks to serve follow-up research. At
last, we summarize the challenges and prospect the future development trends in role-guided net-
work representation learning.

Keywords network role; network representation learning; structural similarity; taxonomy;

comprehensive experiments
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