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Herd behavior in the dissemination of public opinion on the internet

based on evolutionary game model with incomplete information

LIU Jinde, LIU Yongmet
(Business School, Central South University, Changsha 410012, China)

Abstract: The spread of public opinion across the Internet in China was proposed by constructing a two-player symmetric evolutionary game

model with incomplete information, since most of the players have limited knowledge about the spread and exact nature of public opinion. The two-

player symmetric game model was presented to decide the strategic choice of players, and the replicated dynamic equation was built to explain the

evolution directions of different strategic groups. The memory length of players, updates views and memory list were introduced according to the

interaction rules. The simulation result shows that it is easy for players to follow trends under such circumstances, leading to herd behavior and a

world in which most players adopt the same view. Furthermore, herd behavior is affected by a series of factors: most notably analysis-strategy based

interactive interests, cost coefficients, and memory length. This research offers insights for practical application on how to analyze and guide the

spread of public opinion on the internet.

Key words; two-player symmetric evolutionary game; replicated dynamic equation; internet public opinion; herd behavior

%5 Twitter . Facebook % [% £% T JHL FlIl 41 28
PREIAAT , 0 25 BELAR %6 s B 0T % & J& 7 =X
e AR, I AR AL 2 R B R . AR,
P08 2% BELI A2 1) 357 5 2 O A Bk 7 22 e Y R
TEAC SRS AL A | o5 AR A A AL
A, 51k TR AN 2 Q0 1 25
AR XS DU T H ORI Sy 2 1) B AL 7R
15077 T ORI 48R .

Hegselmann 25" 3 F B 4L £ ot A1 22 1]
AAESZ 00 Y ELAACE B , 42 8 A FRAF AT ( Bounded
Confidence ) " FEAY | FF Xof v i) WL s 52 452 #L f F
PR ELRFSE . Weisbuch'™ Fil Lorenz"! 75 LA 53 HE
BN GG B, VAR S B B 5 21
P R A B 5T . Kurmyshev'*' i 5 il

«  UWeFs HHE:2013 -01 -30

WS F AR [ o P A B8, R 9 e IR 1k A 22 1Y)
28 B AL o Sznajd 2557 LI B AL Y
RETERL T AL o BRIS JE A, SR A S R 2 iyt
SEALDT I, B ST A XA B T A i e, 5 AT
TSI 2B G HE R AR S E.
TG —EER . L EFFTEE A T
ZAb B B B Bl 2 T A i AR TP A UL B
(15 L, SR DLBRR R E AT

FHAT MR S (R AR RUL
52855 ) BRBHAT S & 1) LAREACIR S R 3 5 TE = Y
1108 AT R AT A BRI AR AA T
N AR E PERERIVEAT AL R BRI oy, —Fof ]
SEAT RS AL TR 1) A% 48 () D SR AL ] o Shiller'®
TR, EEMNA G 2E R EIEHT T

EETE : BR ARPA LG RO TR H (70921001 ) 5 205 F0 1 1 i 2 5 BE D) 5T B (2011016210065 ) 5 38 1454 5 24 4L

LRREIE AR (12YBB271)

EZ BN X (1983—) , 55, BIRM £ N, g LR, 15 LR R  E-mail: livjinde@ 126. com



5 1

XUBREE, 25  H TS A5 S AL IR R 1 o) 2% BeL S AL H R A A T 97

B4 M. Scharfstein 1 Stein'” BF 5 4 A 18 9% 1
FHEAT N AT R BT 2 DLt 3 )5 56
i ok HE W7 5 B, B UG B )2 &
Banerjee'* $i& H} 1 T 7 91 e 5 14 2 BERROR 7
AR A B TR SR TE AT DR SR AT WL I
THT PSR A DR W R T &, X TR
JEHE R, DA D HL R I A D SR AR Al RESI A — Lt
HEAE R, TR KA T RERL 05 ) A B o3
mA MM A CME . 18 3 |k,
Bikhchandan ,Hirshleifer F1 Welch"” 3L F(5 B2 S
FRANLRER I TR T O B BT Avery FI
Zensky " SE AT FRAG B AT 22 48 B IOBRT, Bk
TR R IR 22 W T T e A, B
Cipriani" " I Hott' " 76 G il 1737 1 8 2L B 5
B H I FEREAT Mo Hirshleifer ™' 232 14
JE OS5 T AR TN DO AR AR
JAE AT R AT LA I 2 R iR A SZ Bl R 52 B
A AT g UL FU L AT Ry 5 R B
5o XTI A] R A4 76 4 L 1927 ) R
3 AL 20— oS Ntk SR 2 Jo i B i) S8R it
P, X 2 i) BB BCMRAT IR H . Celen
1 Kariv' "™ R BS54 S50 14 o, B0 1 A
HEMNSGFERAT 0225, @i 22 e I
TR FREAT

N2 T B AL R 2 S N R GE AL A
LA 3N 12 I BE 25000, BRI Wt B 1
et B B2 R AR R RS b, F 5T &
Gi BRI AEAR I o, R ST SIR BRI ST
TR (AR AR, EARAE T ST 0 A Bl
JRRR A T I B o M 8 3l B R 2 TE 1k AR A
(M2CA) K5 sy T 45 B SR R G
B 3SR AR R R 43T IR B ) 4 5 2R
55T N2 ORI PR 0 Al B At 1 B T A ) B
P25 P A, R I8 0 g 1) 190 245 43 W A
o 265 1) VAR 5 07 0 R B B IR B 0 b, BT
T HET P A A B LA O AT AR i/ AR
22 DA I 28 0 v R S B A4 R 1Y 2R R R
B, & AR ICAZ K B 2 5 A ARBE AR
B L B 2 5 W) 2 R A3 7 £ B4 I [ g AR
O30 A & (CERFLFNER) T B 2R CAHIERYF
R, T IHE A S B R0, T 7E S8
A i b, PR S OF I A AR RS AR D —
O3 KERII A TR o WA TR T B S 3
WHERIAE A AT M, A Rl > S 1 4
& SARS SEAF AL M oy I R RL, LA K& 15
X 52 2 9 2 HEA T 1) LIS AL AR I, A > 4

MIA SCHROR G, 0 T B 44 1) o B IE S
HAFE, JCHIE 2 W 2% B AL 1 10 2 P o
AN o ARSI TR oA KA B9 A
X A 2% BELf 0 I SR S £ A TR i, 6 0L T
B 5 B TR, SRS AT 05 BT BRI
FAAEFREAT NS S RO LR

1 MKZEFH AR RRLIEFEER

1.1 WEEFHRSIEFRE

ARABE A A ) 10 2% LA < i), e N 1
MRS AR — D e [0,1], AITXF XA~
A PRSI ] R BN M RoR) ot
(N Z7R) o HAAMTHEmE X AR FOE B,
AR g B A — A NTESS IR, B AR
— X 77 2B AL A B, 2H s TE AR BT HLoph
SEHITEZEEATE , HA A 16 49 SR I 5 AN i %
T7— B AN RR SRS , b A B — A S
R R R

X5 B 7 Ao B AE B B g Wt R 5
(], (5L RE (1% L B e g 52, 5 A Rt o
R, R AR IO BT SR I, BEAE B O RIS BN
Lo B — A AR v, [FIN A A R
REARFF BN T AR &, (HAGE ST BT A 0
PR IS ISR I, X (5 R A IR b 3, %45 6
BT TR, BOA BNl , tA AT
AT A

£ HAMREBEEE

Tab.1 Two-player symmetric game static model

F A2
\ M N
1
M (0,0) (r,r+6-c¢)
N (r+d-c,r) (2r+8-c¢,2r+d-c)

TEREA IR S B =R RS : (1) 24
MR RIBOE A I, X5 P4 TC A T 4 5
(2) 4 AR IOR—BORms , 5 B EHAA 52
B AEFFEAEE HBAS oA A 32 A A
OIMT AR A S F M g AT BT W AR 5 (3) 24 4K
PRI SRS I, W7 ¥ 58 o B eAs , 5 [ it
AT Al SN AR, Ak 1 TR

FEMZRI R A M50 A PR A 2 15 SR s 123 5
P EZEXT I S, R e di 4 01 B B R Y
il o A THGEX T2k £ H M MIBER T ¢, WZEHF
IIMTIIRER N 1 = g IR A AR HEF5 AN [a] SR 11 0
s SR e

Gy=q-0+(1-q)r=(1-¢q)r (1)



$ 98 o s PN e

535 &

Gy =q(r+6-¢) +(1-¢q)(2r+86-c¢)
=(l-g)r+r+d-c¢ (2)

W22 B R Y BRI T AG = G,
-Gy =r+8-c,§ AG <0 I}, EFEH KM, 2
AG >0 B, BEFEIF TSR IE , AG =0 I, BEHLEFE—
AR o

7 B NATHE S IR I (14 X ) A B R A ik
ARKALSE E5 X5 WL 22 BEA & R, A SUIEG
OIS MI AR A3 AT AR S R XU B A 22 d
=lx -2 | GX, IS =1/d,c =y/d? FHsy
B A S #AM 5 J5 L B, HB R B v, W AG
=r+ (1 -y)/d, [EIREERZ, S y<1 i 154
AG >0, IR B s O o B B S L E
RIS, BT A A HR 2 R B A SR, 5 A Ll
H 0, X — AR AL 2o RS A TEA SCHETE
LN, O T RSEREAC S AT 7 A 25 DU 1
WS Hy BT y > 1 JEENF R
1.2 MK EEHSERRE

B ESRAR B S TR ALY Ji A A 4 3
AL RRRRL AR BERE A AR ECRE R n, H p (1)
KR ¢ I ZIREANE WA E 23 L. TETE L
I RE I B — B RIE B K T AR BERL AT

IR ERE R AR - 24 0 R 4

G=p+G,+(1-p) -G,
=(1-p)(r+8-c¢) + (1 -g)r
DU M G 9] 4 3l 285788 A B8 ) AR A A 52 1)
BTN -
L (6 -6)

= -p(1-p)(r+8-c) = -p(1-p)AG

WITRERYE S, B MW RL 2R 05 1 Lo 41
LA i R R TSR 05 1Y L SR L, 5
AL RSy EE NS R SN L Ry S E L E iDL Y S
BIE B, A8 RAS RIS 2R 5 1Y LU A P2 1L,

Bl =0,

24 AG =0 i, =0 4L BVTA I p #R
B ARAS  WLOIH p 91 HRRICET AR LB
1 —p WA HCRIIT il AG >0 i, <0, p =
0 Fp =1 p ARG ot p =0 Ritbfl R
W B4R LA BT ki AG <0 nf, 2>

0,p=0Ffp=1JpWERERE, Hpp=1 &k
feFa e R, FIr A AR R BUE R B
A SR FH 3% S8 1 W A A R I s E A

[O, LTI IA A, 2SS4 HEA T U A 32 L, AR
Deffaunt F575 " {52 B A28 4% 15 A0 A1 o

AR B 5 L AN [ A B 00 5 BB
FH x F xR [l BRI A2 B R BB e, R
My —u' | <e BF, BASNA TS AT HEAT 05 0 28
B I HO AR S HL 0T PR AN BT

x=x+u(x’ —x) (3)
' =x" +u(x—x") (4)

ZH w 7E Deffaunt #5871 rpr 73 5 22, 38 52 %
o PR AT RASRARAS [R] P o A A 1 an g w = 0
i, 2 538110 MR 23 K AEAT A2, 2
w =172 B, 2 538 H U5 K245 20 505 W
RUIEE ., RME IR AR EAZ B A
A, BE/INEE 0 iy SR s A O SR A ) A, R R
WU H B BT e BN, 5575 o W A i
PERME AT Z Do

W SH e WRLR A —FhAL S ERE, P A
Fhdt S BE B I R T REA 2 b VA TR SR T
1] AR BORE BAMATE 2 5y TR S HL,
BOE S & /XX P AS BRI — MRl AL, % &
B NTFEE BT 5 AR W0 58 B 22k
FARYEAC BRSO, B & 5 r G 56, AR SCIRE
e=k/r(0<e<l),

[ ISP BB AT TR A LA R v 1) SR e 43 5 L
DA T2 i P9 At 4R 19 S W e 950G, o] LA
5 ATCAZA 5%, 2 BA R B IC g K B
S m, WS — KA H., 3K 5 2 T3 H A
AR IC RS A gz, R BR 5 i ik
A& H B B B A2, AR UEICAZ A AR AR
AT 5 28 B0 T30 47 PR I, M
LREARYE B C Mice kAt X I ik #: 5 AEA
qo SRJEMRIE(1) ((2) I AG B R/, o5 ik
PR A S BRI SR

ASCHEBETH FAR A B DRI A0 R
1, B sRms G2 R 0, 4 7E « N 2K o, 54
T a; AR EAIT, o, (1) FICIZIA R 1 (1) =
(1,1,---,0,1) ,a;(¢) WyicAZIn &2y L, (¢) = (0,1,
< 1,0) 884 g, (t) =(1 +1 ++-+0+1)/m,
g (1) =0+ 1+ +1+0)/m, ik 157
JE TR PRI 0, (1) =0,a,(1) =1 84K
BRI 53 1 (e +1) = (0,1,1-,
0),L(t+1)=1,0,1,---,1) SRJEHKILTEIRITF

2 hTES&RSH

N Y ARV R S, XE AL T 2R
PETIHEAT TR SRR T MR B, f7 Boad e



5 1

XUBREE, 25  H TS A5 S AL IR R 1 o) 2% BeL S AL H R A A T - 99

H RS B XU #R AR AT AL 1. 1 R BT 25 1
AR REAL I, XA ORAE T 3 Z 18] 36
AT AT S AL R, BRSSP 9 290 46 AT A
[0, 1] [a] Y BEAL ™ A=, B HR TCAZ ) 4 i ad 3
FHLBENLLEL o

HRESBUE A - B n =100, {7 E
6] ¢ =100, 34t O FE IR 2 r = 1, AL 2R & 1Y
AR k=0.3, ZHRE n=0.5 004 RE y
=1 1C10 KR E m =5 if, RGL AL FEanIAl 1,

40 50 60 70 80 90 100

s 1E) ¢

0 ! ! !
0 10 20 30

—

= 0.4}

40 50 60 70 80 90 100

Bsf [

0 . . .
0 10 20 30

(n=100,1=100,r=1,k=0.3,4=0.5,y=1.1,m=5)
1R
Fig.1 Evolution chart

Hi 05 B AT DU B, Bt TR AT AR
MBS I —A, B AE LBl i 0%
AL R 100% , B2 55 5 #F AR P9 BT A S (R0 8 B
AINE B, BT LA = T 2R TR
Sy MTE I H B Ak B AT DL K B, il R 1 2
WS, B AG =r + (1 —y)/d(y > 1) AL ANk
FESCH LR 25 d R/, AG W EZ 380N, 24
AG <1 B, 2x I BUTE Z 19 A ARYE 1.2 i
AN S AS TR, B p = 1 2 AR E R
B B A AE R T 2 h B 2RI T HARR
FLIRE] 100% , 3 55 W) 45 B S 1 v 2 i 2 A

SN/ G SR LS
2.1 SHTERME 3 B H R0

TEHAUS BN AZ I ZRAE R, 23 59 9/ A R
r R B OTE NP 2 ~ 40 2 B, B L
g BOU 0N BEAUL RSB SR, O L SR 1Y
IFIRI A R O o8 2 MREIR . [ 3 Ui, B -
A3 R, HE PR AN FRICECT 1 UL, T2 24, 1
IS AE AR AR T DA A T S 0, P A
FHAT N, A I LB IRAR 5, B A B AK
RAFAER o P B AT . P 4 B, 2 r i
SRABACI , T 1A P 1) 8 — W R B 22, T A Y
HNE IR, © S AR A AT W i n]
Ao DL EAUREE R Wea r B, AT 0™
A T I TR, B AN 2 AR SRR AT .
K B4 B 58 e e E LU, U7 B 28 B 1R M
7 A SR AR T O B — A ] AT Ik 238 I AT 123 #
FAFPRERT B A5 H MR , 0 e Ik R A AU L
SR AT EANSE

40 50 60 70 80 90 100

s 1E) ¢

0 L L L
0 10 20 30

BMWE A p

40 50 60 70 80 90 100
fisf 1) ¢
(n=100,:=100,r=0.6,k=0.3,4=0.5,y=1.1,m=5)
E2 i

Fig.2  Evolution chart

0 L s L
0 10 20 30



- 100 - E B B K 2= 2 i

535 &

0
0 10 20 30 40 50 60 70 80 90 100
fisf1E) £

HAELHLE p

0 L
0 10 20 30

40 50 60 70 80 90 100
i)
(n=100,:=100,r=1.5,k=0.3,u=0.5,y=1.1,m=5)
K3 ikl
Fig.3 Evolution chart

0 10 20 30 40 50 60 70 80 90 100
it 8] ¢

HMELH p

0.3r R
0.2+
0.1+ J
0 10 20 30 40 50 60 70 80 90 100
Fif )
(n=100,t=100,r=2.5,k=0.3,4=0.5,y=1.1,m =5)
El 4 iR

Fig.4 Evolution chart

2.2 SHTEREEEAFZBINCZRKERZIT

TEHABSBOAAZ B ZEAE T, 70 9 B2 AR 2R
By FCIZARIE m, 55T W ST 8] P 52
IRAS F By BRI, A PSR IR Hr S T 3145
FR W i )N, AT SEABRE 1] 5 A, WSS P
HBER, B S BEIEI Tk — sl AL S Hhdun] L
B ISR EE me S X AR L A A AL S 1]
WA FLME, m R WS R E , PO 2 m R
I, ARG TS TR MR ¢ RN,
X A T B AT A AR LR, T O 2
F4 IR TRD S S, AN S X s i AN 2 01 W A, 75 58 m
AR A R B

70 T ,
o m=5
65 « m=10 |
u x m=20
60
55 o ¥
W
50 x
- o %
= 45 =
= x %« B " *
2§ 40 g o % = . T
35 ] O
[m] X ‘
O
30 o 4]
25
20 L L L L ! L L L L L
6 105 1.1 115 12 125 13 135 14 145 1.5
AR Hy
(n=100,:=100,r=1,k=0.3,4=0.5,m=5)
El5 i
Fig.5 Evolution chart
3 #Hg

o0 248 380 15 T H S S (T B, Dy 0 4% 3
ARG A RN 2 AR T BRI &
Henl, o ik AT O E AL 2% B A Bl AL
ARSI T R 45 B AL A R R e AR A
TR R, X R A N T AR
JELIRIE Y o 2 BEL I A 4 Sh 25 AR I BE, B
AP HAT R /R, 7RI PP IR R AR A ) 7= A A A
F1 o (AT LA A~ g A 4 ] R FE A T D 7 A 1
(] 2 B Lk S AT O 0 A, 2 B (1) 3
I AR 1SS B i, 28 HLMACAR AR B R IR L R RE
BEL UL S FEAT O ™ A=, B0 8 JF BL A 0 T
(2) Wb 73 M SR W 1) JAS 28850, RIDLE A1 B 25 )
AT R I T R R (3) 32 AT
25 BELR R PR A AHIKF- s HL oA RE 7 , (i HL e
AT PO 2 BELTS 2 N BE L~ 2 T M 2% J8 O 22 1Y
Ko FHAT NS FEAR AT MAE H R
WL — WL, A AT REX AL 2 1 A R, L5



5 1

XUBREE, 25  H TS A5 S AL IR R 1 o) 2% BeL S AL H R A A T + 101 -

—J5 i, AR B A REAM A X — 1T R,
SR L RH R A4 52 0, o mT A5 ] 5 190 2% BELR 11

Fhes

et , Xt T — PRI BE ST E A

2 3R ( References)

(1]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Hegselmann R, Krause U. Opinion dynamics and bounded
confidence models, analysis and simulation [ J]. Journal of
Artificial Societies and Social Simultaion, 2002, 5(3) : 216 —
219.

Weisbuch G. Bounded confidence and social networks [ J].
The European Physical Journal B: Condensed Matter and
Complex Systems, 2004, 38(2) : 339 —343.

Lorenz J. Consensus strikes back in the Hegselmann-Krause
continuous bounded
confidence [ J ]. Journal of Artificial Societies and Social
Simulation, 2006, 9(1) : 8 —22.

Kurmyshev E, Hector A, Juarez R A, et al. Dynamics of

model  of opinion dynamics under

bounded confidence opinion in heterogeneous social networks:
Concord against partial antagonism Original Research Article
[J]. Physica A Statistical Mechanics and its Applications,
2011, 390(16) : 2945 —2955.
Sznajd-weron K. Sznajd model and its applications[ J].
physica polonica B, 2005, 36(8) ; 2537 —2547.
Shiller R. Conversation information and herd behavior[ J]. The
American Economic Review, 1995, 85(2) . 181 —194.
Scharfstein D S, Stein J C. Herd behavior and investment[ J].
American Economic Review, 1990, 80( 3) . 465 —479.
Banerjee A. A simple model of herd Behavior[ J]. Quarterly
Journal of Economics , 1992, 107(2) . 107.
Bikhchandani S, Hirshleifer D, Welch 1. A theory of fads, fashion,
custom and cultural change as informational cascades [ J]. Journal
of Political Economy, 1992, 100(5) : 992 - 1026.

Avery C, Zemsky P. Multidimensional uncertainty and herd

Acta

behavior in financial markets[ J]. The American Economic
Review, 1998, 88(4) ; 724 —748.

Cipriani M, Guarino A. Association herd behavior in financial
markets: An experiment with financial market professionals[ J].
Journal of the European Economic, 2009, 7(1) . 206 —233.
Hott C. Herding behavior in asset markets[ J]. Journal of
Financial Stability, 2009, 5(1): 35 - 56.

Hirshlefier D, Siew H T. Herd behavior and cascading in
capital markets; a review and synthesis [ J ].
Financial Management, 2003, 9(1) : 25 —66.
Celen B, Kariv S. Distinguishing informational cascades from
herd behavior in the laboratory[ J].
Review, 2004, 94( 2) ; 484 —498.
WRIBE, T2, XIH S, 55 IZAEBAARTRIG T 10 ) 2% B9 44 1%
EERBAILT]. R TRMIE 59, 2011,31(11) ;2140
-2150.

CHEN Bo, YU Ling, LIU Junting, et al. Dissemination and

control model of internet public opinion in the ubiquitous

European

The American Economic

media environments [ J ]. Systems Engineering-Theory &
Practice, 2011, 31(11); 2140 —2150. (in Chinese)

BRI A, RO, . UM LR AR ORI [T].
2R ,2012,31(12) 11299 - 1304.

QIAN Ying, ZHANG Nan, ZHAO Laijun, et al. The spread

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

of public sentiment on micro-blogging under emergencies| J].
Jouranal of the China Society for Scientific and Technical
Information, 2012, 31(12): 1299 - 1304. (in Chinese)
EARA: B R R, A TERSOCM B AL 2 B AL
FERI(M2CA) [J]. HE4R2#K,2011,30(6) :570 - 576.
WANG Gensheng, LE Zhongjian, LU Xu, et al. A model for
the evolution of public opinion in the web based on migration
cellular automata [ J ]. Journal of the China Society for
Scientific and Technical Information, 2011, 30(6): 570 -
576. (in Chinese)

KSR, G W g, AE. P RS SR R GE B o
BRSO [)]. fEdes,2012,31(8) 112 -20.

DI Guogiang, ZENG Huayi, LE Zhongjian, et al. System
dynamics modeling and simulation of internet public opinions
events[ J]. Journal of Intelligence, 2012, 31(8) . 12 - 20.
(in Chinese)

HRAER, 55807, KA, 8. T 452 100 2% ] ) LK [+ 6L
W AR R O ik [ ] 1 4l 2 4, 2011, 30 (12) £ 1235
- 1241.

ZHU Hengmin, SU Xinning, ZHANG Xiangbin, et al. A
topic tracking method of internet public opinion based on link
network diagram [ J ]. Jouranal of the China Society for
Scientific and Technical Information, 2011, 30(12) ; 1235 -
1241. (in Chinese)

FELENE, KRR, FET A A 45 i O B e A [T ]. 1%
A ,2012,31(11) 11153 - 1162.

TANG Xiaobo, SONG Chengwei. Microblog public opinion
analysis based on complex network[ J]. Jouranal of the China
Society for Scientific and Technical Information, 2012, 31
(11):1153 =1162. (in Chinese)

WO X KER, S BTN ISn Ein
R[], R ,2011,26(2) :275 - 281.
HAN Shaochun, LIU Yun, ZHANG Yanchao, et al. Herd
instinct of opinion based on dynamic evolutionary game theory
[J]. Journal of Systems Engineering, 2011, 26(2);: 275 -
281. (in Chinese)

FRCHAR , SCL B, 55 SARS M RRRO B AR [ )], K
JEIRFEE R 2F 244 ,2005,31(1) 2110 - 112.

ZHAO Nannan, XIE Wenyi, WEI Cheng,et al. Analysis and
construction of the mathematical model on the spread of SARS
[J]. Journal of Dalian Maritime University, 2005, 31(1):
110 =112. (in Chinese)

B BT R IR B AR EE R [ D], R R
HEFLT R ,2010.59 - 63.

PAN Xin. Opinion spreading models on complex networks[ D ].
Dalian; Dalian University of Technology, 2010.59 - 63. (in
Chinese)

BHRT. MRS CGRE) [M]. R 2 BRSA R
#t, 2011,208 —232.

XIE Shiyu. Economic game theory ( The Third Edition) [ M ].
Shanghai ; Fudan University Publishing House, 2011, 208 —
232. (in Chinese)

AL, MBS LR A TR ERPIEID]. Jeat.dbat
ST K ,2009,70 - 81.

ZHANG Li. Researeh on algorithms of network based opinion
propagation[ D ]. Beijing: Beijing Jiaotong University, 2009,
70 —81. (in Chinese)



