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Fig. 1. The distributions of the numbers of fans (a) and friends (b) of users among which there exists

reposting relationship.
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Fig. 2. The distributions of original and reposted mi-

croblog in a day.
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Fig. 3. The delay distribution of microblog reposting.

2.3 HPERITANEMEZR

AT S F R R AT W ER R R IT A A,
LS B P Bk 228 B A P BT 3 B
R P A LGRS 32 R P 32 O A
AEEVUAS R R, FH P 28 Esm 2 da sk - AR
B RN T I IR B AT A AR R A T
. 43A J5, A Twitter-Latent Dirichlet Allocation
(Twitter-LDA) =5 8 43 #7452 74 2] %o 43 1 S0 A 3 47
F R, A5 BB P 38R oy A DT 56 B

158901-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 65, No. 15 (2016) 158901

T 2 I AT IR 2 AR R 0 4. DTN
D x T i, D R HE, TRREEBHE,
DT (i, 5) VAEZE 1) T 2SR 7 P 4 0 328 5 1R B %
HRFR AL, AR ORFRBH 4 XF 5 BRSO R, AT FRATT AT
A1 21 5 1 P S RRTE T P 2 R 40 A DT 46
B (AR, 5 P DA B e = RN R P 3 R A
LA,

A5 IEL A SR A BE A4 EX 20989 AN e R T T
F1 21054 A 200 1 (B P D)5 7 Bkt (H 2 R
FERAZAIE. TR ORI B T O, Y 2
T 150 13 S SR B R) /T 15 min) 43 A A s a6 21
MR, 15k ie [F— s R R e SL IR A 2 R
H R B H RE R, 25 R F— 520 K 2K 75 5L
56 4H AN 2 R AH Hh ) SR RO R A0 A

I 2H ARG R ZH 1) DU A 5 e R 2R 1 3518
FbrAEZ R AT, 2w R R GHRE DA S
I DL E SR E BN R B . 28 B 5
GLIEWAE S SR £ ey NG I 001 2. O 7 L
BRI F P 2 R AR AULRE SR AR (/R 0 5 1 2 [|), B
PR AR RS, FLAR RO AR BL B oK. DASE
5 2R 2L 17 S DR 2 1A S50 E A 25 v K Ho,
it T REALE 0.01 B KT MELEE L, AN
R 22 K B P B BT A e R

1.0

0.8

0.6

0.4

0.2

1.0

0.8

0.6

R

— ¥k

0.4 - SR
(©)

o 1z 3 4 5 o
P

B4 B0 R

AR

0.2

FH P A2 58 R Aol = UM N R A2 Y
PMRRAELBHMS WA T H BE R

®1 FEWHEERNGITHE S

Table 1. The statistics of influencing factors.
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Abstract

Online social networks, such as Facebook, Twitter and YouTube, play a vital role in information sharing and
diffusion, and recently many dynamics models on social networks have been proposed to model information diffusion.
However most models are theoretical, their parameters do not come from realistic data and their validity and reliability
have not been evaluated empirically. In the paper we first analyze the users’ behaviors of reading and reposting microblog
in Sina Weibo, a Twitter-like website in China, and find that users’ number of fans, the average reposted number
of users’ microblog, the intensity of users’ interaction and the similarity between microblog topics and users’ topic
interests can significantly influence reposting behavior. Then we propose an information diffusion model Susceptible-
Infected-Recovered based on Users’ Behaviors (SIRUB) on microblog networks, compute the users’ probability of reading
microblog in the model according to the probability of their logging on microblog in a day, and obtain the reposting
probability utilizing the logistic regression which considers 16 possible factors influencing users’ reposting behavior. The
16 factors can be divided into three categories: the characteristics of microblog publishers, microblog text features and
social relationship characteristics. We utilize the beginning 2/3 microblog data to obtain model parameters and logistic
regression coefficients, and the remaining 1/3 data to examine the validity of the model. The experiments on Sina Weibo
network show that the model can predict users’ reposting behavior accurately only when it considers both reading and
reposting probabilities. F-score which considers precision and recall is used to assess prediction effect of the model. The
highest F-score for the prediction of SIRUB model on users’ reposting behavior is 0.228 which is much larger than those
of classical Susceptible-Infected-Recovered (SIR, F-score=0.039) and Susceptible-Infected-Contacted-Recovered (SICR,
F-score=0.037) models. The prediction on the spreading scope of microblog for SIR and SICR models is related with
users’ number of fans while for SIRUB model not. For SIRUB model the mean and standard deviation of the errors of
prediction on spreading scope are smaller than those of SIR and SICR models. These results indicate that users’ behaviors
of reading and reposting microblog should be appropriately taken in account when modeling information diffusion on
microblog networks, and that, in general, the prediction performance of the data-driven SIRUB model proposed in the
paper is better than those of SIR and SICR models regardless of the prediction of users’ reposting behavior or diffusion

scope of microblog.

Keywords: microblog network, user behavior, information diffusion
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