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Modeling and Analysis of WeChat Official Account Information Dissemination Based on SEIR

CHANG Ya-wen, YANG Bo,GAO Yue-lin and HUANG Jing-yun
School of Information, Renmin University of China,Beijing 100872, China
Abstract In the era of mobile Internet,it has become an irreversible trend that the social relationship chain goes online. The ap-
pearance of WeChat official account not only improves the convenience of information acquisition,but also increases the difficulty
of system information governance. The research about the dissemination process of official account information on the WeChat so-
cial network and curbing the spread of rumors on social networks become the focus of WeChat operators and social regulator au-
thorities. Based on the SEIR infectious disease model, this paper uses the real operating data provided by Beijing Sootoo Company
to calculate and simulate the mutual conversion probability of the S-state, E-state, I-state and R-state users, and restores the
whole link process of official account information dissemination on WeChat social network. In addition. this paper also quantita-
tively analyzes the influence of the number of official account fans, the influence of fans,the infection probability P, of susceptible
users into exposed users,and the dissemination probability P, of exposed users into infected users on the process of information
dissemination, which proves the effectiveness of the key opinion leader’s forced immunization strategy in suppressing information
dissemination.

Keywords SEIR model, WeChat official account,Social network, Information dissemination
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Table 2 Exampls of pushed article data

Nick_name Publish_date Title Target_user Session Friends Feed_read_user Read_user Share_user
RS 2019-04-15 F WA E 1118075 17084 73678 240378 332459 32173
Bk T 2019-04-25 W] 1T e 692100 23666 28927 253504 312278 19930
KEFH#K 2019-03-31 KA T SR 449269 26641 46830 95534 169846 17333
£ d o 2019-06-27 EX %% VoA 381932 3766 36358 119307 160622 13523
£ Ak o 2019-04-15 F R A E 380622 4516 25992 84816 115942 10932
£ & A 2019-04-02 A A [E 4220 1295542 48778 13592 48029 96809 8645
HER% 2019-01-21 ATt = R B 1106466 15660 12792 43428 71522 8625
# & 3 2019-08-09 FEEREE )G 1426249 30531 14533 114902 168564 8538
WRTY 2019-07-31 B W B R 710307 16061 3843 47337 68567 8095
& HH# 2020-02-25 oL E - 877311 125425 7901
HE L& 2019-08-26 i R AR A - 1133128 11426 7437 61470 80160 6917
A SRR 2019-03-04 KA 24 KB 1104296 18527 11014 54952 86309 6620
4E RS 2019-03-05 #u K e 1109141 15176 5500 52386 73501 6223
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Table 3 Examples of data with outliers removed

Nick_name Publish_date Title Target_user Session Friends Feed_read_user Read_user Share_user
A R 2019-01-01 B Z HAT Ay - 1088402 7945 2150 6180 16747 1600
b4k A 2019-01-01 FAEEWY - 312397 1885 846 2463 5280 645
£ & A 2019-01-01 A A 1184817 7524 4367 9232 21569 2637
e R 2019-01-01 B R A T NA - 635084 7628 10118 10038 30127 3161
B 2019-01-02 NG 18 4R e 401135 5358 2408 3663 11881 359
A % IR 2019-01-03 A2 BB 5 1088883 16252 3081 31065 52433 3546
B Jn 2019-01-03 AN F 37 AL 32 401148 3109 837 2308 6356 644
FR-EEXK 2019-01-03 FRT B A A 273670 1988 328 1690 4045 348
HFR—-EEXLK 2019-01-02 2019 £, — A A 273658 2100 352 2055 4551 424
HBR-EEXK 2019-01-01 R K 273627 5349 1324 7875 14608 1355
e E R 2019-01-02 BT M F 634988 3626 6189 3379 13151 1239
& £ kAT 2019-01-03 HE9EWHKRE 156202 367 45 833 1271 92
B dn 2019-01-06 BERAMWR A 401210 3719 3154 9727 16836 1607
B 2019-01-05 e TAER, - 401161 6741 1651 14047 22645 1897

3.3 BIRXEHIEMGE

A SCRRRIT 5 32 R 1 S5 A A A 52 9 2% v ) £ 1 i A
It P AR R A AR SO A ROR S . A ARSI R
FIIF A Gr S BT AN T T T, HAE M5 458 19 2% v 4

T T, oAb X TS e 7 A5 A 5 I 4% L O O

HO A AR SCRET B AT A P 4 o R i M A R 2 o
TR 2 R LA B TR 3R AT B T 0 A5 £R A A A 4
o R ASCHT IR LU KO BAE N T IENS B IR 36 T LA R
O] SR A7 A S B B A 7 3

YA I PN T3 LIRS NG /A SN
231 B BB

(D BB B NBH 2~

N=N,+N.+N;+N, D
Horb N 2R B 3 8B, Ny ROR A AR S 20 B KL N,

P I A P ) 12 N B0 Ny R 3 70 0 2 B B2 N80 Ny /om H
LUESENHE N
TR SCEM S, — BN, + N >Ny,
Zead R 0 3% , Ay 687 SREURIC R .
FW 2 SCEFTFFRAEALER 510
(LT RB AT .

K=N/T (2)
o K R SCRATIFAR N R B 3 B T ROR T ik
YN

ZERLIN 1 G SR Y 687 A5 HUHE 1T SR AR PR T I N 5 BAK
HEF B HER T 500 BB 1T SR AR Sy AS YCBE UL S5 4 Y T 52
XAt 35 B R 4 BT A A SCRIT ST UL T B 2% e 1Y
IX 35 ZHRARCSCEE [ 3 B 32 5 - 2 00 S AR AL B SR
B A S 1570 2 PR S AR R 5T 5 e AL O A 4 B AL R A

T4 35 FBIOCEER
Table 4 Data of 35 popular articles
Nick_name Publish_date Title Tiig:rt’ Session  Friends Feei;:ﬂd’ Read_user Share_user Read_rate/ % Share_rate/ %
1 BRT 2019-04-25 W R T 692100 23666 28927 253504 312278 19930 45.12 6.38
2 ] A oo 2019-06-27 ER R 381932 3766 36358 119307 160622 13523 42.06 8.42
3 KA 2019-03-31 KA T S 449269 26641 46830 95534 169846 17333 37. 80 10. 21
4 ] A o 2019-04-15 o A RN 380622 4516 25992 84816 115942 10932 30. 46 9.43
5 HE R 2019-04-15 YA E 1118075 17084 73678 240378 332459 32173 29.73 9.68
6 k4 R 2019-04-02 30 4 4 4 S By e 197085 7147 2152 26271 35693 2803 18.11 7.85
7 ELEHE 2019-02-02 CEBHRS - 199598 1552 1407 7090 34761 1281 17.42 3.69
8 HR—HEXHK 2019-07-28 X E I 7] B e 282768 9384 4647 33371 48776 3475 17.25 7.21
9 A & 2019-08-09 FHRBAE 1426249 30531 14533 114902 168564 8538 11.82 5.07
10 XAFH#K 2019-02-27 CHRMEERTE 446620 21982 8673 21967 52726 3781 11.81 7.17
11 —4 2019-02-02 B S 963156 19728 5843 25961 113512 5061 11.79 4. 46
12 A3 fn 2019-03-31 KA T SR 403440 5820 12758 27360 45982 4949 11. 40 10.76
13 BRT 2019-03-13 EXR LA 685703 32243 9520 32938 77298 4458 11.27 5.77
14 P gl 2019-05-13 A e HT 1A K A - 196812 4403 6529 10040 20958 1316 10. 65 6.28
15 3k & R 2019-04-15 Fh & E 196989 7842 2848 10144 20925 1297 10. 62 6.20
16 Mk T 2019-01-26 F R Ay dly e 687323 24577 17180 28469 71238 5317 10. 36 7.46
17 Bk T 2019-01-31 RS 685332 27362 6777 31473 69454 5219 10.13 7.51
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Nick_name Publish_date Title Ti:iit’ Session  Friends Feei;:a(L Read_user Share_user Read_rate/ % Share_rate/ %
18 kT 2019-02-01 EREHE 685286 27513 3121 32399 68644 3131 10. 02 4.56
19 KA 2019-05-29 [ i 7 50 45 e 444621 18740 9472 13931 44347 3056 9.97 6.89
20 WET 2019-06-18 o B R - 696356 32272 11864 22684 67842 5528 9.74 8.15
21 WRT 2019-07-31 B AW B R 710307 16061 3843 47337 68567 8095 9.65 11.81
22 Bk T 2019-01-30 3P R E g e 685586 22640 3293 36947 64798 3277 9.45 5.06
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24 1 Ak o 2019-02-05 1999 4 B, £ - 380286 2726 3249 27555 34453 2137 9.06 6.20
25 FR—HEXHK  2019-04-09 W e 278175 4634 1880 4493 24728 649 8.89 2.62
26 HELHWH 2019-04-15 E S o 318304 1696 6550 18604 26807 2455 8.42 9.16
27 R 2019-06-16 CHEA R, E 381765 9755 1101 8729 31676 893 8. 30 2.82
28 MEk% 2019-02-15 AL 160295 1559 4265 7334 13219 969 8.25 7.48
29 kT 2019-01-13 Y -k 552376 19671 4884 16365 44962 3972 8.09 8. 89
30 fEEEE B EA 2019-04-30 & EARFE Ao 626992 8006 11950 10269 50261 5124 8.02 10. 19
31 £ Ak o 2019-01-25 BT AR 380350 3592 4213 22345 30401 2584 7.99 8.50
32 AAREAIE  2019-03-04 KA 24 KBH - 1104296 18527 11014 54952 86309 6620 7.82 7.67
33 BB T dn 2019-04-19 - RVEN:E T 403848 5068 3354 21678 30300 2408 7.50 7.95
34 Al E A 2019-04-02 e E 42 1295542 48778 13592 48029 96 809 8645 7.47 8.93
35 Al 2019-05-26 5K & 404083 7547 2678 19037 30135 1223 7.46 4,06
T — — — — — — — — — 14.09 7.11
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Fig. 4 Degree distribution p(k) of WeChat social network
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Table 5 Changes of fan influence
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Experiment name P,
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Fig. 13 Influence of infection probability P on dissemination
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Table 7 Influences of infection probability P; on dissemination

T value with
vatue with (D FeD+r(/%

Experiment name
stable system

CG 15 40
P,=0.05 20 5
Py=0.2 13 62
P1=0.4 9 88
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Table 8 Value changes of P,

Experiment name P Py
CG 0.071 0.929
P,=0.02 0.02 0.98
P,=0.15 0.15 0.85
P,=0.3 0.3 0.7
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