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Abstract

[Purpose/Significance]: The rumor of epidemic prevention materials seriously disturbs the mar-
ket order and brings great challenges to the government's epidemic prevention and control.
Strengthening the control of rumor of epidemic prevention materials under major epidemic situa-
tion is of positive significance to improve the system and mechanism of major epidemic preven-
tion and control in China. [Method/Process]: This paper constructs a tripartite evolutionary game
model of government, public and rumor making groups, analyzes the influence of rumor immunity,
disorder degree of network public opinion and government support on the strategies of relevant
subjects, and carries out numerical simulation. [Result/Conclusion]: The impact of public rumor
immunity on the choice of three strategies under major epidemic situation is directly related to
the disorder degree of network public opinion; if the loss of credibility and the cost of governance
caused by the disordered evolution of Internet public opinion continue to increase, the govern-
ment will choose to actively supervise. Compared with the increase of the cost of governance, the
loss of credibility has a greater impact on the government; government support can encourage the
public to participate in rumor governance. On the basis of strong government support, reasonable
punishment mechanism can make the strategy of rumor makers evolve to a state of no rumor
making. The research conclusion provides a new idea for government departments to deal with
rumor making of epidemic prevention materials in the face of major epidemic.
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1. 5|15

RPN BAT R A A0 ARIRE R B VEH) T BE AN ST RS ERL[1]. /£ 2020
SRR AR IR N 2 G B R ey, JRIE B AR AR B 1 B U R R 2], TG 51 T RAR
M50 . BURESEANSTZE D BE SR I R, AR SR8 5 AN T R S B T R, R B0, Bl

BEHIPENAE EAKIAR i B [3], A RPEM R K S iz, BN OO IR TR e
TREE” , “84 THERIRIRE R = BERCRART ", “TS%IMITH BRI + IRGIHORS F5 40 mT R B8 Ak Y B el o 2
SE[4], XA T ARG EER RS A, 10 R S SR A AR B R B MG . R, B B
A NN E N TR DG B  —

HAT, JREEESIHE LSRG FARRA, RERE 52 IR m R EE —E RN, H
FEVE 5 B0, ATRAFAE — 2852 T ). i TR EM B A ARENE. AT e
PESERFAES], FEREAERHE T, RTBIEMRINE S, VIRBEEALE, AR TR B T A€ A ARG,
MBI AMET1, G FRP[6]. T AR b BT RE, — M AR 5 e I
T, BN E CrERNR, S5 RREAERRERE T %, BOVBURREENLE] R E 23R [7]. DL 4 B
s AMRBGE Rk =F Z BN R, M TEREE MaEt ok, SHRE AL AEFFRELE]
HAHERE S
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2. kiR
IV S METE R A I, B — R E AR S R A, 8 R E R TR S ia
(IBORE L.

21 BERENE

T8 S S ALY AL 428 0[8]. 1965 4F, Daley F1 Kendall T2 i) SIR 474, 321 DK KA,
F I TR AL NS 22 o B R P2 A 08 5 AR R s A MUE[9]. Maki Thompson [10]7E 1973 4R —
AYET DK AL, fld T MT AL, ZJ)5, BERMENRE, NESEBRMRIRETENTA. #2
ST H ML XN MR RGEAT TP R, FEERELT LA — AW ESERA
TE AT SO [11] [12]s —RAEAIFI 5 46 W0 48 45 0 EER T 08 5 AR IR [13]: = RIFAAFIMIE S %
T FUIN DL O3 IR 3R (D 8 S ML A R CAZ AL S5 0 08 5 AR 3R R [ 14] . B S BN SR R &,
HHRTBMKEIE, S LR S S ES5 B 7L [15] [16].

2.2 IBESREXER

R F IR BN R T LB S LU R I — 2 IBURF A BEPR 1% 5 VA BE AR SRR . SR 45 [17]
WABUR I BB LR BESR mBUR £ SRR A FE AR SR (N8 5 8 1 71 WIRKEE (181 NIE 5 B2 51 1R
B IR BRI R ECA o0, PRI BUR B L 4 2% 08 5 AR R ANME B A TTHIRE . sk<e a5 [19]32 HI Al
RERHE VIEEE . NS QIR E R AEUT =07 IR, 48 WU R R 2% 08 B R e Bod
FE NG VE A (RGBS, RS RS AR S . RMIE T A RIR R R S IR B
FREERRSE 20 A G I MR E R fli et BRI IMA R 5 ARG B MR Re AR “HRE” - Bigss
(21385 =N R RO A LA 2808 5 WFTC A ARV 5 AR 3 R TR R RV TR 1 5 VR EEL Y
B, I TV S IR BN =R MR S AR R RIRE S A A PR R SR B BRI R
IS [ 221 5T AT AR TR AR MO 5 AL AR I, R B 28 IR AR Hmy, RRBE AT R 5 AR .
R [23IMR I R~ S DA A AR 5 B N A BRI AR SRS, S TR S VA BRI BORE L.

DA WO AT AR SR S AR, BA TR ST 2 IR AL, A RS 59
NEF G, EXEW AR, KTRIEYEIES RS, HBUEESRRENLE, BRE K
R RIRUBE, (BREREAE ARZ Y, TCIE KSR A AR OGE R — LE AR . T RES 7 AL DIR ik
KEES o SINARZS S REELE], AT OB BUR R TARRIE ST, S RENS U A AR AR
o, [FNIERE R 2 ALAR RS B Bk, AR TBUR . ARG R Bk =5 B g, Jf
M1 matlabR2020a HEAT HAE 17 3, #RZ E ARG T O B 5 i6 B A sh & A i A%

3. IREEFRTTE
3.1. BEERE

BBE—: EFFE RN T SRR B 5 R BRI S G E BUR . A Ak IS8R ZE T
A, IF HABGE =R AR BON A BREEE .

s = BUFAERZEh 2 MO AIT . BRI, BUF B R REE, 45 PRy, JFmK
B g e i S AR, RIS 58 5 16 BBOR Otk 5 SR A il . AR, BUTAK
EhRFRE, SR MBUREAN K, RS BEREA, RS ELNEAKR, IARSEESIHEARAT
Ko ARAERIEF S MIPAATHN: 25, BIMIRESEM, SERE, JNEEEETER, A
S H5PEMGHEN. A2, RS54 FROVIRESEE, ARNRTRESEM, (UEASmR
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FIWE S BAR, AR E1E0E, 2 50 RN . &% BUKE I ZE b IR AT A &0,
FEALAE M2 AR B R AT BRI SR HE R, Il A, B3R —ERA TG o 2 i aiss . AiGis, #
SPERL, AEM SRR LR R . RS Xy z PRNBUR BRI E . ARS 5. &R
POEERIME, 1-x. 1-y . 1-z 3HlABUFHERIEE . ARASE. GEEIKAE RS, Hik 2
0<x<1, 0<y<1, 0<z<1.

B =: RTBUNZERERK: BUFBIRIRERN, WERRAN C, WEWRAG I#tm V. Rl
SR, BUMAE A SRR 4, PRSI sAR T G, WE C, >V « BUMTHRIRE R,
W 28 PR B TR Bt BB B IR Fr, WESIABERELIR B SA Cype MBI RPN ARS HE SR
BB AT 3, W ARTALEFS SHRIWFE LT F, XEEBKRITR F. FER ST T
FPHIRERAE TG i BUK AN IE T, ARERZSH5ESIHH, KR>F>J.

B RTAREENB: AASSIEFIHHE, FEEMREKERBRAN Cy, (E1ER OIHE
PR RS R, P AERMTOIRIGEE Y D, HAT BRI L HS 5B, S8 3 BUF T,
BTN Foo AMRZSHEETIHH, BUMBNGRE R, RTLIRAGAE) J, [R5 5 W SERT e 08 75 LA HI 1
AN Cs, ARG VE S IF BRI A & T IEE KA, C, >Cy o GIREUKAIEIERS, 2% EIE
FRFFARRE, AARZARBOEEI 9 He

T KT &R RN EERAVCEER, EERRAN C PMMEM LFWR Ry,
BRI H 2N TR, Bl R, > C, « ARG EAE TR HZ 5HIG N SR B2 T Ry, BUM IR I,
VR ACR SRR B BURF 1K s, 3G 1R BIAK R 310K i T A RS VAL V5 T LI B Ze B8 i 3R 1Y
Wi Ry WE Fy >R, o AERRINASAT H A

BN KT HANAR BB AR VIESERRIAAAEZE S, B AARAREIGMT 70 0% 5 [ =L S,
W RE DA A% 3R 5 2 T S AL s, R, W B OR A RNVE T 1) “ )7 [24]. EAATEE[251A A AR
X E B R, VRS R N . ST, R AN E T I RE I[26] N e(0<e<1), &
BN, ARE R BAR, WA B E AL VR FERKSEHL S, BUF ISR oS 4, T
B AR RE, e S EUMN G B REEI[27]. SCHR[28]48 H BUR K I R VR RE B8 50/ W IR R 5
MR VE F AL R R Ik, AR N 2% B R B2 B FR dn— I 2% BE O B2 0 [29], O IR, W
2R BAE M ETIREL G o R SCB0IAATEZEE G BHGHE T, fFAEARS EAERIE, W5l ARS
HREWHRUED I, ARSEX N E AR B EE S Y [31]. BUNA LB #EE “ARS5” ¥&5
AR SLIEE TR ANS S E 0, WBUN R IE N, o BMEBR, BURF SRR .

3.2. EBE

HFPLEEABE. BEREI=ZFTSEFEERZEMRER, TUARIBUF. A0 SEER— kIS
FEan 1 Fiomo

BURF A S E RIS N By TS IS N By, PSR E N E, .

E,=yz(V-C,+F+F)+y(1-2)(V-C)+(1-y)z(V-C,+F,-J)+(1-y)(1-z)(V-C))
E12 = yz(_Fl _C4)+(1_ y)z(—C4)
E, =xE, +(1-x)E,
AMSEHMBEIE N E,, AZERIAEREANE,,, FHIHEIREANE,.
Ey =x2(-Cs +(1-a)d )+ x(1-2)(~Cg +OH ) +(1-x) 2(-C; ) +(1-x)(1-2)(-C,5 + 6H)

DOI: 10.12677/aam.2021.1011411 3876 IR Esid


https://doi.org/10.12677/aam.2021.1011411

BUBTAE

E, =xz(-C,—F, +(1-£+0)D)+x(1-2)(-C, +6H - F,)
+(1-x)z(-C, +(1-£+6)D)+(1-x)(1-2z)(-C, +6H)
E2 =yE, +(1_ y) E.
G VE R OE VE R RN By, NSRRI By, PN E,
Ey =xy(-C; +0(1-a)R +(1-¢)(1-a)R, - (1-£) F, )+ X(1- y)(-C; + 0(1- )R, - (1- &) F;)
+(1-x)y(-C; +0(1-a)R +(1-¢)(1-a)R, )+ (1-x)(1- y)(-C; +O(1-)R))
E, =0
E, =2E; +(1-2)E,,
4 Malthusian 2025752, 1T LA HHIBURF ARG UK I RIS TN F(x) . F(y), F(2).
F(x)=x(1-x)(Ey-E,)= x(l—x)[z(sz +F,—J+yJ+yFR+C,)+V —Cl]
F(Y)=y(1-y)(Eyx—Ep)=y(1-y)(XF, +C, —(1-£+0) 2D +(1-a)xz] -C;)
F(2)=2(1-2)(Ey —Ey) = 2(1-2){-x(1-£)F, +(1-a)[(1-£) YR, + 6R, -C, |}

WHE LR HIZh AT A (0,00), A(0,01), A(0LL), A(L0,0), A(L01), A(LL0),
A (0,10), A/(LL1) 8P

Table 1. Tripartite game income matrix of government, public and rumor mongering groups

F 1 B RARFMEERK =S ETREER

[EE B VAN EnHEIV

B, AL, &R V-C+F+F —C,+(1-¢+0)D-F, -C,+0(1-a)R +(1-¢)(1-a)R,—F,
(B, A25, FigiE) V-C -C,+0H -F, 0

F#, 25, &5 V-C+F-J —Cs+(1-a)J -C,+0(1-a)R - F,

(B, =5, TiEE) V-C, -C,+6H 0

(bW, I35, #EiF) -F-C, —-C,+(1-¢+6)D -C,+0(1-a)R +(1-¢)(1-a)R,
(Hk, T2h, TiEwE) 0 -C, +6H 0

(Htk, 25, &) -C, -C, -C,+0(1-a)R,

(H, =5, Ai&F) 0 -C,+06H 0

33. ZARUEERGHHANREM S
MR Friedman $&HI770E, FIFAMERTLLAE PR RimAe e v, LA S R ARsE 1, AR AR S
SRS R GO AT E R T
[oF (x) oF(x) oF(x)]
OX oy oz
oF(y) oF(y) oF(y)| |2 % %

T= x oy 2 =18y Zzz Ay
oF(z) oF(z) oF(z) % %2 G
| OX oy or |
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a, =(1—2x)[z(yF2 +F,—J+yJ+yFR+C,)+V —Cl] ,
a, =x(1-x)[ z(F,+J+F)].
a; =xX(1-x)(yR,+F,-J+yJ+yR +C,)
a, =y(1-y)(F,+z(1-a)J),
a,, =(1-2y)(xF,+C,—(1-£+0) D+ xz(1-a) -C,) ,
2, =Y(1-y)(-(1-£+0)D+x(1-a)J),
a,; =2(1-2)(-(1-¢)F,),
8 =2(1-2)(1-)(1-@)R,
8, =(1-22)(-x(1-¢)Fy+y(1-£)(1-a)R, +6(1-a)R - C,)

Table 2. Eigenvalues of Jacobian matrix corresponding to each equilibrium point

2. &8 R R T EERE R B HHIE(E

FRE(E
P ESS [ fF
by Ay Ay
(0,0,0) V-C, C,-C,, -[C,-0(1-a)R,] 2,<0,4,<0,4,<0
(0,0,1) F-J+C,+V-C, C,-C,—(1-¢+6)D, C,-60(1-a)R, 4 <0,4,<0,4<0

F+F+F+C,+V-C, -[C,-C,—(1-£+0)D],

(0,1,1)
-[C,—0(1-a)R —(1-¢)(1-a)R, ]

4<0,4,<0,4,<0

(1,0,0) -(v-¢,), C,-Ci+F,, -[C,-0(1-a)R +(1-¢)F] 2,<0,4,<0,4,<0

Lot -(F,-J+C,+V-C), F,—(1-¢+0)D+(1-a)J +C,-C,, 0 0 0
(ro) C,-0(1-a)R (1) )R A

(11,0 ~(V=C), =(C,-Ci+F,), —[C-0(1-a)R +(1-¢)(F,~(1-a)R,)] 2,<0,4,<0,4, <0
(0,1,0) V-C, —(C,-C,), -[C,-0(1-a)R —(1-¢)(1-a)R,] 24, <0,,<0,4,<0

-F,-F,-F-C,-V+C,, -F,+(1-£+0)D-(1-a)J -C,+C,,
(111) 4 <0,4,<0,4,<0
C,—(1-a)0R +(1-¢)(F, - (1-a)R,)

AR 2 T Vi KA E PEERAE, -7 s A T E RS 5 P T LIS 20 BT HE PT LR B PR AL AR R U T, 24
FHEE TN TR, B84 R IR RS RES, JEIb sk MR P Rt AT A e v 0. &P 5
Xt R HERT LR R (RAAE (L A0 2 2 s, ARE BB 26 AR R AT, #2(0,0,0) + (1,0,0) (1,1,0) ~ (0,1,0) Fr
X IRHIE AL AN 2 ESS BIZR M, WA RIS ALAR € A3 ARG 2 AT %0, (0,0,1) ~ (0,4,1) + (1,0,1) A1 (1,1,1)
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RIFit it

4. (RS

NEGUE AR AR B TEAN R S BUIUE T XA DG 1 R SuE i 2, 33— 58] matlabR2020a 42 AT 1L,
PiE s30T ZIOCHRB2 IR L brib oL, M XS ¥kEN: C, =06, C,=04, C,=05, C,=04,
C,=02, V=03, D=03, J=018, H=02, F =03, F,=02, F,=09, R =06, R, =09,

a=0,
41. BE1L: EAEETAANESREN =08 1FET, MERELFEEN =HITHERSE
d:np A

BURF A AR V2 Ak = 5 isa st LI EUE A x =02, y=0.7, z=05. W& 1(@)fr, EHER
1 %MT, MEEEBTTENFSIER, AREFEASE KN, EEBIKE IR R R A2 TR E
T CIER7, wE Lb) . XU E ORISR, W TR SE LA ) 2 B TC i AR T2 — I
FHE, ERAGEEN, ANSS5RFHE. B LR REREIFHEMBRLGE, BUFTahE,
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Figure 1. @ influences on the strategy choice of the public and rumor mongering groups
El 1 oA IEEEK SRR L0

42. 1B® 2: BNAZMNEES BERUERBGERA C, 50 FE MK F FEEXERTH

TR

BEi, E—8n C, 5 FME, BLC, =1, F =1, HiiR 5 R IR A, Ble=05, BlLo=15,
HAZHEE R 1 IRARE— 8 5% C, X BUR SEE 52 i, YIAa AL L BIEE N : x=0.2, y=02,2=0.2;
ZEF N, x=02, y=09, z=02. ¥EGEIEWE 2 fix.

M 2 FTLLE s HBUF &2 TR A SE P A F A LR 08 5 B S S i 457 Bk Cy 5 AE 1k
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Figure 2. C4, F; impact on government strategy
[E 2. C4v Fy X BUATREEAISZAN

43. AR 3: SINBRNAXESNIRNE o, TE o FAXMEERAURBRLESE R

B A AN PRIk =5 WG AL LI BV N x = 0.2, y=0.7, 2=05, o FIBUES %M 0.1, 0.2,
0.25, 0.35, 0.4, 0.5, HASHGE = 2 A8 iR RmE 3 MK 4 foc. WK 3 I 4 v LG
H, SINBUR I SCFRRES i A S 5 9 B RE8E A I R Ak kR — @ 1 1. R SR fa L F A RR A
W2 AR R R B ST AL, BURF I SCRE D RO, S HBLA RS 5AIA S 5 D) R 3 A A Vi AN 7%
() BAYES S I G, AR B SCRF I BERISE R, ARG VR A AKAT Do S M 0 33 10 Jo B 0 S B 7 2%
REAAMSIEPFES SR FHE, BRIKASEREE, HiERRR I EFMEIESIHERE .

—+—a=0.4
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08 1
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Figure 3. The influence of the change of o on public strategy choices
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Figure 4. The influence of the change of a on the strategy choice of rumor gangs
[ 4. a BITALIE R F IR R MR F AT

5. IR SRREIN

ASCIE FEAC TR EEAR, 10 BORETE N R BV B (I 45 08 SR B, @07 T BUR . A ARFIETE
PR AL TR, 3T e A RIS SR AF T IR S 5 H AT NSRS AL RS, R IUEBUF B IS
SRR T, IR PGB E R, AR B R BUIR L TC RS RENS IRl A ARME TR AR VR IR, T SEEI
W% VE 5 A RBGE s B BUG SCRE T LS A S 518 58, 4G Bk 577, fe (i3t
AR G HERETIHLE R 4R IE R H RISt “IERR T AR CORIERT . RJAR/H U4

1) ERRE NI PAESE PR EERT R, ARASEZRERLEBUAMSKES, EEEA
GENIERE . EARBEEERKIE, WS QRSB i) A B AN AN I 28 35 1 [ Ak B HE B B L SRR A
SFSLETE, D, RO AL AR AT IS S, BUR M AT EOR IR SR B STE,
TN AoF X 2% WL TR 283 757 e 1) B R 2 i W 48 BELNG () B e o) A A R R 4 32 il A 7R P A 2 T
£, PhBIBUTBEAT IR ROV B, B e 58 B D 28 PR A Bl iy, 17 L3 2 T A R s A 2 o 4 B
TG V%

2) U AT B8 5 77 kB RS 5 S BN A B To 7 FE R SR 28T, BURRIS I A5 R
B ANE BEECA S I IE T« RIL, 72 RS NS o, BURF 2 ST {4 P 45 08 5 AR R ANE B A T
JE, R RATREEEE, BREDE., . SRt ARG RE&ERZEEE, MRE LR BEIE
A FRANE B 55 S R B A P 2% A BRI L o BN, SERNF8 70 AR T AR R B iR B b OB, T
ARV 5 B RRIE 4 . BRI, B ORIV 5 e ), IREIE S IRE H .

3) FEEHU RS HIREE TAEH, BURRBOE S S SR A RS S, GEA ZAMHIE S &4, NsXRa
RS 5 U RIS ARS S5 RIE, BUFATBITE MG REE RS, A g LW EIHRI 2 AR AT BLBIE XA £
Gk R B ORI IR I8 AR LA B Ol B E 8, BUR RN XX S i s, 1 2 i ]
NEHMER, G—RAAEY, BEREMERET . 155U AR — A EZ AR A R T
e R VIFEAER S OB, K BUR B SR OQTE B S e B (7 RE A, iR Al A 7 A AR SRR
KIKIPIBE s RIS Sl 2 AR 5 W ST e 52 o
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