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Fig. 1 Bipartite scientist—paper network and scientific

collaboration network
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Fig. 2 Scientific citation network, co—citation network and

bibliographic coupling network
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Table 1 Basic statistics of several scientific collaboration networks

e F PR ERTE CRTH ROV SRR KR TREE
A RS SN RN AfEEEC mmEVe RN KB T RN

MEDLINE 2163923 1520251 6.4 3.8 18.1 92.6 0.1 4.6 24 0.1
SPIRES 66652 56627 11.6 9.0 173.0 88.7 0.7 4.0 19 —
NCSTRL 13169 11994 2.6 2.2 3.6 57.2 0.5 9.7 31 —
GP 4564 2809 3.2 2.3 4.2 36.5 0.7 4.7 12 —
Mathematics 1600 000 253339 7.0 1.5 2.9 82.0 0.2 7.7 27 0.1
Physies 98502 52909 5.1 2.5 9.7 85.0 0.4 5.9 20 0.4

2 JUPREG SO S A ST

Table 2 Basic statistics of several scientific citation networks
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Analysis of scientific literature database from a perspective of
complex network

ZHOU Jianlin, NIU Qikai, ZENG An, FAN Ying, DI Zengru

School of Systems Science, Beijing Normal University, Beijing 100875, China

Abstract Scientific literature data cover the complete information of papers and authors. Facing the massive scientific literature data,
traditional statistical analysis methods cannot fully explore the information hidden behind the data without the help of other analysis
methods. The interactions in scientific literature data, such as citation between papers and co—authorship between scientists, allow for the
construction of different forms of complex networks (citation networks, collaboration networks, etc.), which can allow us to distinguish the
effective information hidden in the scientific literature data based on network analysis. This paper summarizes the complex network forms of
scientific literature data and highlights the topological properties, evolution patterns as well as evolution mechanisms of scientific
collaboration networks and scientific citation networks. As impact evaluation of papers and scientists has attracted so much attention from
researchers for a long time,, we also briefly summarize the related evaluation methods of papers and scientists. From the perspective of
complex network, it can also explain many meaningful questions and interesting phenomena in scientific literature data, such as the shift of
scientists” research interests and the sleeping beauties. In the future, the method of network analysis must be able to achieve more abundant
research results in mining scientific literature data.

Keywords scientific literature data; complex network; evolution; evaluation
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