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Fig. 1  Zeroth and first order null models of signed networks

and their relationship
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Fig. 2 Original signed network and its corresponding five first order null models

2 ETFERBHEHTEHEIEHE
21 HSRERHEN TEEE

P45 28 45U b e Bt IR AR 5T | e 28 LAY B
JE L5 R V- B2 (structural balance theory ) o 45 ¥4 - fiif
LS AR 2 AR 2 O B IR T Heider 42 i 19 AT
XT3 FE AR A, R N5 N (BN
Y1) Z 181K 5 2 53 R AR T AR I A S 3, I SIS 20

TR OC R A LA . Cartwright F1 Harary 1
Heider FYBRISHE— 2D AN LA™, IR 5 R AL 5 TR
FINE R I R 0 R G AL R 0 755 R 2821, [
2% v HTI B IE | SRR 5 0 ol 3 s R 5% 28 T R G

[

LRS- BE TR O B 58 = AT 5 R ATy
PRI, X LA = A1 O 28 o At 2 I T 42 3 R AR



—t

R S482018,36(8)

www.kjdb.org 25

SERP-1 S TT LIS S 4 BDWGR 1) AR
FIEFRIII A5 2) WA BB R RATTLN 53) B
FACRFRITTLN 5 4) BRI JE R A .

BT BANR] K R = B O R EA sl 3
NI AR AR 4 B = FE ¢ R AR 2 ik 44

ELVIATR, SEAA P RIS A P13 (a) A1 (b ) X0 14 2 Fif
=L R AR ARG TR 3 () R (d) XA 2 Fh = ff
TSR EEA AP o DR S5 R~ B a] L] B 9h
N USROS GO0, WSS AN
L P R T, WZE5 -1

K3 S5t FAr e ) 4 Fh = IR

Fig. 3 Four triangle relations in the structural balance theory
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Table 1  Number of balanced and unbalanced motifs in the real-life network and its corresponding five null models
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Fig. 4 Eight triangle relations in the status theory
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Table 2 Number of eight motifs satisfying the status theory in the real-life network and its five null model networks
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Fig. 5 Relationship between undirected motifs and directed motifs
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Table 3 Number of balanced and unbalanced motifs in the real-life network and its corresponding five null models
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Abstract The structural balance and the status are important issues in social network fields, which can be used to analyze signed social
networks with a mixture of positive and negative interactions. In this study firstly three novel random link—mixing null models are proposed.
Then the status and structural balance theories of signed social networks are studied based on the random link—mixing null models as well
as the random sign—mixing null models. It is shown that, based on null models, not only the accuracy obtained based on both theories can
be verified in the study of empirical networks, but also the impacts of the positive and negative edge topologies and the edge signed
correlation on the whole network properties can be revealed. Finally, a new framework is proposed to study whether the directed signed
networks can be transformed into the undirected signed networks. It is confirmed that the common methods for transforming the directed
signed networks into the undirected signed networks are not suitable for studying social network theories, and the potential theory in
unsigned directed networks is also studied.

Keywords

signed network; null model; online social networks; network motif

(DT )



