CENE ] HOT R BRI Vol.48 No.1
201941 H Journal of University of Electronic Science and Technology of China Jan. 2019

c ERMRE .
o ) 2% ZE AR B BY #4035 Kz bz
NI, X EWRL H . M

(1 RERBARAGE S TR LT KE 1166005 2. StMME AICKEERE AR E@GUNAY) 31 550025;

3. FAAURE P AR B S S b0 FERT 210093)

[FHE] #EAAARNELZ B ATRT LG L LMET KX, XA WNERER LT R ZFREN, Z A 45
PRIART 6] R e Fa AR ) M AT X, S AR TEMERNLGOREAMERRLR, P EERARAAMEL. 8K
PR N E A I A T AR A G ML B K2 § &R 62 3L, RE#HAETMERMAE . BREENfK T2 E
EF G AMEEN B IR EANX G, AT BT TEIARE LG RERMET X, #ETAMEMEAEE. M
R B R A EB R ik, ABAN MR T BA G ABRIBR AR TEFMET X, FEHAREGNRAEET &
B AL E A S W& F REAF AT . RIE, HET ARA 6 W &1 EALA 69 M1 oA B Ao T 3K T2 RAER A W 45 F £
oy B NJE IR B b, 3 LRI L FARE 8 AR AR R AR AR A e I, £ A RANRITTERA TR R FHAE
b 52 PR A e W 4564 3 B FUAF A B AT A P UAF M e A2 BORR .

X B A REAA;, KA, MWL EE, AMNE

HESES TP39L MRS A doi:10.3969/j.issn.1001-0548.2019.01.020

Construction and Applications of Null Models for Unweighted
Networks

XU Xiao-ke"*", CUI Wen-kuo', CUI Li-yan', XIAO Jing', and SHANG Ke-ke®

(1. College of Information and Communication Engineering, Dalian Minzu University ~Dalian Liaoning 116600,
2. Guizhou Provincial Key Laboratory of Public Big Data (Guizhou University) Guiyang 550025;

3. Computational Communication Collaboratory School of Journalism and Communication, Nanjing University Nanjing 210093)

Abstract The static unweighted network, whose null models have been studied widely and thoroughly, is the
most common type of complex networks at present. In this study, we classify an unweighted network into two types
of networks: undirected network and directed network. We study the construction and applications of null models
for the two kinds of networks, especially the null models of unweighted undirected network are emphasized. Firstly,
we illustrate the definitions of null models from low to high orders for unweighted undirected network according to
the theory of random graph series. And then we describe the constructing process and related applications for
1 £-3 k null models by using ER random graph, configuration model, edge swapping, and so on. For the edge
swapping algorithm, which is the most important mode for constructing null models, we introduce non-tendentious
random edge swapping, tendentious assortative or dis-assortative edge swapping, and local edge swapping for
detecting whether the rich-club properties exist in a network. Moreover, the high order null models are firstly
extended to analyze meso-scale network features such as community detection. Finally, we analyze 1 £ null models
of directed network and tried to detect four types of in-out degree assortativities. In this study, we find that null
models can not only provide an accurate baseline for real-life networks, but also qualitatively and quantitatively
describe non-trivial properties of empirical complex networks.
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