
Accepted Manuscript

Generalization of effective conductance centrality for egonetworks

Heman Shakeri, Behnaz Moradi-Jamei, Pietro Poggi-Corradini, Nathan Albin,
Caterina Scoglio

PII: S0378-4371(18)30911-7
DOI: https://doi.org/10.1016/j.physa.2018.07.039
Reference: PHYSA 19864

To appear in: Physica A

Received date : 28 October 2017
Revised date : 26 May 2018

Please cite this article as: H. Shakeri, B. Moradi-Jamei, P. Poggi-Corradini, N. Albin, C. Scoglio,
Generalization of effective conductance centrality for egonetworks, Physica A (2018),
https://doi.org/10.1016/j.physa.2018.07.039

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.physa.2018.07.039


We generalize the concept of effective conductance centrality in this submission
using the notion of modulus of families of walks. Modulus is a flexible tool for
network analysis, and we show its utility for general networks with undi- rected
or directed structures and ego-networksneighborhood networks formed around
egos. Ego-networks are increasingly popular due to their ease of data collection
and keeping the privacy of network entities. Therefore, we prove that with
the language of modulus, the use of effective conductance and its counterpart
effective resistance measures can be extended to directed and ego networks. In
this manuscript, we discuss analytical solutions and approximation methods for
computing the modulus based effective conductance centrality and its egocentric
version and offer an effortless way to improve the degree centrality to incorporate
the higher order neighborhoods of nodes.
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