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Exploring the Vital Node Pairs in Information Networks by
Deletion Algorithm

ZHAO Xing

ABSTRACT

The flow of information is one of the major values of information. In the evolving information world, nodes
are generated by information content and carrier. Meanwhile, links derive from information behaviors and
interactions. Then nodes and links construct networks. Such networks present the abstract picture of the real
information world.

In the previous studies of networks measures, the power-law distribution of nodes in complex networks,
the centrality measures in social networks, and h-type networks measures in Library Science all focus on
nodes instead of links. However, studying the interactions and relations of information is an important task
of information analysis. From the point of view of connection, the most basic components can be expressed
as node pairs, a combination of a link and nodes at both ends. In information networks, a node pair usually
represents a complete channel, which has significant mining and measuring values.

This paper selects node pairs, which are the most basic component of links, as research object and
attempts to measure them indirectly. The study will use the “deletion algorithm”, which is common in

computer science, to construct the measure method of key node pairs. The general idea is to delete the
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targeted node pair in the information networks instead of measuring it directly, then indicators are designed
to observe the changes of the whole networks. The degree of change reflects the importance of the node pair,
which results in a certain degree of equivalence in the node pairs that have same networks variation.

Based on the deletion algorithm, the author proposes the Ly and Lg indexes respectively for measuring the
numbers of nodes (information stock) and the loss of link’s weight ( information flow) in order to find key
node pairs in the undirected networks. An example of scientific collaboration network related to the topic of
h-index shows that the method has unearthed various types of key node pairs that have similar structural
equivalence, playing an organizational role or performing connection functions in the networks.

This study suggests that the development of innovative measures is the basis of information networks
research. In the meanwhile, the measures of link and its components in information networks are key to
measuring the information networks. The indirect measures has provided new ideas for the investigation of
links in information networks. The deletion algorithm is just one of the indirect measure methods. It is
expected that the combination of direct and indirect measure methods will lead to the complete framework of

information network analysis. 7 figs. 2 tabs. 26 refs.
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