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Large-Scale People Social Network Extraction and Analysis Based
on Online Encyclopedia

LIN Zefei & OU Shiyan

ABSTRACT
Social Network Extraction ( SNE) is an emerging research field which focuses on automatic extraction of
hidden social networks from a wide variety of information sources. The articles of online encyclopedia
contain massive information about persons as well as their interpersonal relationships, from which a people
social network can be extracted and used for the research of digital humanities and social computing. The
extracted people social network involves both real persons who may span thousands of years and virtual
persons who may come from a large number of literary works. However, most of people social network
extraction methods ignore the types and spatio—temporal characteristics of persons, and only consider text
similarity or other related features to measure the degree of relevance between persons. This may result in
restrictions on the accuracy and application field of the extracted people social networks.

This study explored the automatic extraction of a large-scale people social network from Chinese online

encyclopedia for the first time by taking Baidu Encyclopedia as an example. It proposed a new method of
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social network extraction, which distinguishes the types and spatio-temporal characteristics of extracted
persons and more accurately measures the weight of interpersonal relationships based on multiple relevance
features. This method contains three phrases—generating an initial people social network, computing the
relationship strength between different persons and analyzing the spatio-temporal characteristics of persons.
In the first phase, the articles on persons ( hereinafter referred to as “person articles”) were identified from
Baidu Encyclopedia, and then an initial undirected and unweighted people social network containing more
than 0.54 million nodes and 2.22 million edges were generated based on the links between person articles.
In the second phase, the strength of the relationships between persons in the initial network was calculated
as a ranking task. It was solved with a supervised learning to rank (L2R) method to combine five similarity
features for measuring the relevance degree between persons. Based on this method, the initial unweighted
people network was then transformed to a weighted network in which person nodes are across time and
space. In the third phase, the living time-space of each person in the people network was estimated. For a
real person, his/her living time-space was estimated based on the years (including reign titles) occurring in
the article on him/her, whereas for a virtual person, his/her living time-space was one or more works
depicting him/her. In this way, a time-space coupling network, which contains about 0.45 million nodes
and 1.70 million edges, was derived from the previous cross-time-space weighted people network.

The characteristics of the extracted two people social networks were investigated with social network
analysis. The results showed that the two networks were both small-world and scale-free networks and have a
clear community structure. Furthermore, three types of visual analysis were also performed on the two
people networks: point analysis was used to detect related persons of a central person; chain analysis was
used to discover the path between two persons (i.e. their direct or indirect relationships); and network
analysis was used to reveal high-central persons and person communities in a specific historical or
documental time-space. This also indicated that the large-scale social networks extracted from online
encyclopedia had great value to support digital humanities research and improve researchers’ perception of
historical person age in reality and virtual characters in literary and artistic works. 8 figs. 6 tabs. 39 refs.
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