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Abstract

The development of mobile communication methods has brought about a change in the mode of
communication, and online platforms provide a variety of interactive ways while publishing news
in real time, and the interaction of netizens has also brought varying degrees of influence to the
dissemination of news. Studying the time series network with timeliness and interaction mode can
better restore the online propagation process and understand the propagation law. In this paper,
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the influence of interaction mode on communication is considered in combination with the SI1I12R
model, and the time-series mode of communication is reflected by using the activity-driven network,
and the public opinion propagation model based on the time-series network is proposed and ana-
lyzed theoretically. Then, combined with the model, the influence of time step on public opinion
propagation is analyzed, and it is found that time step has a significant impact on propagation. Fi-
nally, the model data was fitted using real Weibo propagation data, and the statistical variables
were compared with the classic SIR model to demonstrate the effectiveness of the model. The model
proposed in this paper also provides a relevant theoretical basis for the analysis of online public
opinion propagation.
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Figure 1. State transition diagram of propagation
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Figure 2. Public opinion propagation process in (a) static networks (b) temporal networks
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Figure 3. Changes in (a) light spreaders, (b) heavy spreaders, and (c¢) immune individuals under different n conditions
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Figure 4. Changes in (a) light spreaders, (b) heavy spreaders, and (c) immune individuals under different a conditions
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Figure 5. Changes in (a) light spreaders, (b) heavy spreaders, and (c) immune individuals under different a1 conditions
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Figure 8. Changes in light spreading probability 1 and density peak of light spreaders in (a) LH10, (b) InVS15, (c) InVS13,
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Figure 9. The fitting diagram of (a) SIZ12R (b) SIR under temporal conditions
& 9. BIFIRZAST(a) SILI2R HRAUA B (b)SIR RS E

s 9, W] LA BRI 0 N )AL it AT DUR ST B9 1 A SAR RS . e, IRATIZ & it
SIR HEAYRAAN X 4342 FE L FEALRR A AL ARG DL, ] U BT s 4005 2 FE AN LI o D 8% 116 BELS A 3R At
AL, R Geit 2 i1 77 H 5% 22 (Root Mean Square Error, RMSE) W BUH 1 1 th 2 B A& 3 el 5 75, 907
RRZ A XA

RMSE = %i(xl )
Forp X Y, 73 99 2 (7] — I ) L SAB AN BB B0 AR, ARBIE, 25 RMSE B/, FoRnBSUE 5ME1H
fRZERN, BRRRA RS Em. B AXTHE A UERFER, ik 4 P, w7 LUE BN P
WL X 90 5 P o AL AR S AR SIR BEAUA L, BESE I IO S AL 38 A
Table 4. Comparsion of RMSE under different models
4. FEEEE RMSE XftE
FET U] I 8% (1 B A SR A AR IR 15700 T 1 SIR BEAY
0.00976 0.01571

5. B&

BEE T BRI AR, e bF & o AR o< T3l 7 S AE AR ORRR L mifE B HE, stz
MNATHI LS AT o« A0z PN 7 I 48 45 B AL 4k Se b, 0 11 & v F P AS [ B9 FL 30 17 D0 B A% 1
Mgy, JEX o> 7R ERRERE P I ERE . R . SR T AT I R 1 RS R AR A, AT
BRI E LU IR AR HE S 583 . 38, S5 SRR e SCHEAT SEIR R R 07 3, LA 2 W 28 AN 25
KA AL AR 22, AT A R AR A AR R AN [/ 2 O B AL 3R I 52, 25 T X NI Sk PR
Wo RIS, ATCLATF QIRERAEE . T G EEAL R 45 RUNF G AN AL e s D05 07 T A T
SCILIRA NG OL N S v R A T o BRUILLAAN, A SCEE & J0 S 4 2 0 AS [ AE SR [A] 20 Kon) B
FEROFOM , KDL 25 5 25 BN AS R IN [E)2D RD SR G5 R Rt o . Rk, fER PRS00, EHad
(RIS E) 5 AT P 28 A% AR ROR ME SR AR EE . feJa, A SO A LSl it 1 e 45 5 B S 40t AT 41

DOI: 10.12677/0rf.2025.152092 397 BE 51


https://doi.org/10.12677/orf.2025.152092

REIME, K

B N A

it 2

&, S SIR BIALREAT X LWL A Rk, BRI P37 5 T AORERL REAE B AT B8 S s AU A%
AL, JRES G AT S H e RO R0 SR 1 ] i it
E&WH

AL TARSZ 2T 2020 475 B 50k 2 R J o BRI H “ S 75 /0 45 9 2% B8 1 KA P 1A R 5

5l SHLHHT 7T (20&ZD013) AN 5T IS FE K 2= 20 F #4027 B0F= I H (2024 Y B38) 1 % Bl

SE

(1]
(2]

(3]

(4]
(5]

(6]
[7]

(8]
(9]
[10]

[11]

[12]
[13]
[14]
[15]
[16]

[17]

(18]
[19]

[20]

H—%, ZHH, XKH, & KREGRAEET M2 EIGE BA BT A [I]. BRI HR, 2017, 37(11): 3-9, 16.

Daley, D.J. and Kendall, D.G. (1964) Epidemics and Rumours. Nature, 204, 1118-1118.
https://doi.org/10.1038/2041118a0

Kermack, W.0O. and McKendrick, A.G. (1991) Contributions to the Mathematical Theory of Epidemics—II. The Prob-
lem of Endemicity. Bulletin of Mathematical Biology, 53, 57-87. https://doi.org/10.1007/bf02464424

TR, R, RO, T 2RISR KGR 5HCE, 2025, 45(1): 5-20.

Cohen, J.E. (1992) Infectious Diseases of Humans: Dynamics and Control. JAMA: The Journal of the American Medical
Association, 268, 3381. https://doi.org/10.1001/jama.1992.03490230111047

Liu, Y., Ke, Y., Zhang, Z. and Zhu, L. (2024) Dynamic Analysis of a Novel SI Network Rumour Propagation Model
with Self-Regulatory Mechanism. Pramana, 98, Article No. 100. https://doi.org/10.1007/s12043-024-02780-9

Dhar, J., Jain, A. and K. Gupta, V. (2016) A Mathematical Model of News Propagation on Online Social Network and a
Control Strategy for Rumor Spreading. Social Network Analysis and Mining, 6, Article No. 57.
https://doi.org/10.1007/s13278-016-0366-5

Zhao, L., Wang, J., Chen, Y., Wang, Q., Cheng, J. and Cui, H. (2012) SIHR Rumor Spreading Model in Social Networks.
Physica A: Statistical Mechanics and Its Applications, 391, 2444-2453. https://doi.org/10.1016/j.physa.2011.12.008

Watts, D.J. and Strogatz, S.H. (1998) Collective Dynamics of ‘Small-World” Networks. Nature, 393, 440-442.
https://doi.org/10.1038/30918

Barabasi, A. and Albert, R. (1999) Emergence of Scaling in Random Networks. Science, 286, 509-512.
https://doi.org/10.1126/science.286.5439.509

Karsai, M., Kiveld, M., Pan, R.K., Kaski, K., Kertész, J., Barabasi, A., et al. (2011) Small but Slow World: How Network
Topology and Burstiness Slow down Spreading. Physical Review E, 83, Article ID: 025102.
https://doi.org/10.1103/physreve.83.025102

Iribarren, J.L. and Moro, E. (2009) Impact of Human Activity Patterns on the Dynamics of Information Diffusion. Phys-
ical Review Letters, 103, Article ID: 038702. https://doi.org/10.1103/physrevlett.103.038702

Holme, P. and Saramadki, J. (2012) Temporal Networks. Physics Reports, 519, 97-125.
https://doi.org/10.1016/j.physrep.2012.03.001

Mistry, D., et al. (2015) Inferring Contact Networks from Diaries and Simulations of Disease Dynamics. Journal of
Theoretical Biology, 380, 203-211.

Perra, N., Gongalves, B., Pastor-Satorras, R. and Vespignani, A. (2012) Activity Driven Modeling of Time Varying
Networks. Scientific Reports, 2, Article No. 469. https://doi.org/10.1038/srep00469

Wang, J., Yu, H. and Li, Y. (2022) Research on the Co-Evolution of Temporal Networks Structure and Public Opinion
Propagation. Journal of Information Science, 50, 1414-1428. https://doi.org/10.1177/01655515221121944

Wang, J., My, L., Chun, L. and Guo, X. (2024) Modeling and Simulation on the Spreading Dynamics of Public Opinion
Information in Temporal Group Networks. Scientific Reports, 14, Article No. 27986.
https://doi.org/10.1038/s41598-024-79543-4

Wang, L. and Li, J. (2005) Global Stability of an Epidemic Model with Nonlinear Incidence Rate and Differential Infec-
tivity. Applied Mathematics and Computation, 161, 769-778. https://doi.org/10.1016/j.amc.2003.12.121

Eslahchi, C. and Movahedi, F. (2012) Calculation of Transition Probabilities in the Birth and Death Markov Process in
the Epidemic Model. Mathematical and Computer Modelling, 55, 810-815. https://doi.org/10.1016/j.mcm.2011.09.006

Cui, Y.M,, Chen, S.S. and Fu, X.C. (2017) Calculation of Basic Reproduction Numbers in Several Epidemic Models.
Complex Systems and Complexity Science, 14, 14-31. https://doi.org/10.13306/].1672-3813.2017.04.002

DOI: 10.12677/0rf.2025.152092 398 18 %5 S 2


https://doi.org/10.12677/orf.2025.152092
https://doi.org/10.1038/2041118a0
https://doi.org/10.1007/bf02464424
https://doi.org/10.1001/jama.1992.03490230111047
https://doi.org/10.1007/s12043-024-02780-9
https://doi.org/10.1007/s13278-016-0366-5
https://doi.org/10.1016/j.physa.2011.12.008
https://doi.org/10.1038/30918
https://doi.org/10.1126/science.286.5439.509
https://doi.org/10.1103/physreve.83.025102
https://doi.org/10.1103/physrevlett.103.038702
https://doi.org/10.1016/j.physrep.2012.03.001
https://doi.org/10.1038/srep00469
https://doi.org/10.1177/01655515221121944
https://doi.org/10.1038/s41598-024-79543-4
https://doi.org/10.1016/j.amc.2003.12.121
https://doi.org/10.1016/j.mcm.2011.09.006
https://doi.org/10.13306/j.1672-3813.2017.04.002

R, KEW

[21] Samoylenko, I., Aleja, D., Primo, E., Alfaro-Bittner, K., Vasilyeva, E., Kovalenko, K., et al. (2023) Why Are There Six
Degrees of Separation in a Social Network? Physical Review X, 13, Article ID: 021032.
https://doi.org/10.1103/physrevx.13.021032

[22] Luo, Y., Cheng, C., Li, Y. and Yu, C. (2021) Opinion Formation with Zealots on Temporal Network. Communications
in Nonlinear Science and Numerical Simulation, 98, Article ID: 105772. https://doi.org/10.1016/j.cnsns.2021.105772

[23] SocioPatterns Collaboration. http://www.sociopatterns.org/

>

DOI: 10.12677/0rf.2025.152092 399 & 5B SR 2

B
2


https://doi.org/10.12677/orf.2025.152092
https://doi.org/10.1103/physrevx.13.021032
https://doi.org/10.1016/j.cnsns.2021.105772
http://www.sociopatterns.org/

	基于时序网络的舆情传播模型
	摘  要
	关键词
	Opinion Propagation Model Based on Temporal Networks
	Abstract
	Keywords
	1. 引言
	2. 模型构建
	2.1. 模型定义
	2.2. 理论推导

	3. 实验模型
	3.1. 参数分析
	3.2. 时间步长

	4. 模拟仿真
	5. 总结
	基金项目
	参考文献

