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Evolutionary game and simulation analysis of the occurrence period of
internet public opinion from the perspective of emotion

DAI Li, JIA Yangguang

(School of Economics and Management, Zhejiang Sci—-Tech University, Hangzhou 310000, China)

Abstract: During the occurrence of online public opinion events, information primarily circulates within the online community, and
compared to government organizations, online communities are highly susceptible to emotional factors. Therefore, analyzing the
impact of different emotions on the decision—making of online communities is conducive to improving effective supervision during
the occurrence of online public opinion events. This paper combines Rank Dependent Expected Utility (RDEU) theory with game
theory to consider the influence of emotional factors during the occurrence of online public opinion events on the evolution of such
events. It constructs a game model of the evolution of opinions between netizens and opinion leaders and analyzes equilibrium
strategy choices under different emotional combinations through simulation experiments. The research results indicate that, in most
cases, emotional states can accelerate the evolution of public opinion, and, in comparison to netizens, the emotional states of
opinion leaders have a more significant impact on the outcome of public opinion evolution.
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Table 1 Game payment matrix
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Table 2 Rank-dependent expected utility of netizens and opinion leaders considering emotional factors

L RUED) 2 P, BTN RP; PN (x;)
il R, =S xy 1 o, (xy)

R, y = xy 1 —xy o, (y) - (xy)

0 1 -x-y+uay -y o (1 -x+xy) —o(y)

-S x = xy x = xy I -o(1-x+ay)
[ E, ¥y = xy 1 w,(y —xy)

E, xy 1 -y +ay w,(y) — wy(y —wy)

0 1 -y 1 -y 1 —w,(y)

Ao LA 2B 40 LAFRUAN B WO s 47 [0 24 LS ) 1]
Bt U, PLECFR B GE EU, O, Fkain s
(5).5K(6):

U =R,y? -8 (5)
EU, = (R, =R, = 5) (xy)" + Ryy" +
S(1—x+xy)" =8 (6)

W 25 P 26 B Y R i i U, ST 1 B
Wz EU,, Feikn=(7) 2 (8) .

U =(E, -E)x" +E, (7)

EU, = (E, - E,)(y —xy) + Ey” (8)

2 RDEU #HZFRBREN B E S

2.1 ETEHIZELTRENENLHE R KE
A 25 DL 5Tt LA BN P O i A2 ) 284 BEL 55 ) i
i PREL((5) ) 5P RS (X (6) ) #iE Hahas
EHE(X(9)) RN RS 5 4% BEIE ik s
PR (7)) 5P B AR (2U(8) ) Mt HBh A A
MR (X (10)) .
F(x)=x"(U, - EU,) =x"(R,y*> = (R, = R, = 5)
(xy)" = Ryy" =S (1 —x+xy)") (9)
F(y)=y*(U, - EU,) =y*((E, - E\)x" + E, -
(E, = Ey) (y —xy)™ = Eyy”) (10)
43(9) 2 (10) 4 0, AIFHH] £,(0,0) \£,(0,1) .
E(1,0) (E,(1,1) Eg(x" ,y" )5 MEAL M 5, KA
TP TR T RT3 o e LR R R T B A ) ) A
AU AR e 1, BVHE AT LA RE A 79K Det () > 0
HIE Tr(j) < 0 RHEATH 5 AT E K I (ESS) .
I RS LRl B A [ 4IRS M R S R
DGR 53R 4 FAS TR A I 4 IR B A G AT AR
55 0T 8 18 A AR 1 A
22 ERGi#HENRHLTFEERS
IR HRAL T EHRAS N, ¥ r =1, = 1
FRAF(9) H53(10) I 0, AT 4538 1k X 5 i
x" =E/(E -E) .y ==S/(R, - R,) . Rty
A5 RARAHE R PO I | ] 45 31 1 48 i e A RS 1

WA 3, AR B AL T HARES, W E,(0,0) |
Ey(0,1) \Ey(1,0) \E,(1,1) BMARGER, 450%
W, >4 7 L5t 55 T R B I O e 2 L 4 2 ik
P AR B W 47 0 4 LR | T ) [ e 6 2 5 0
2R BS54

®3 BERO#HS N RHEERELRE S
Table 3 Evolutionary stability judgment when opinion leaders and

netizens are rational
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Table 4  Evolutionary stability judgement with rational opinion
leaders
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Table 5 Evolutionary stability judgement with rational netizens
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Table 6 Evolutionary stability judgment when opinion leaders and

netizens are both irrational
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Fig. 1 Evolutionary simulation with rational opinion leaders
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Fig. 2 Evolutionary simulation with rational netizens
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Fig. 3 Evolutionary simulation with optimistic opinion leaders
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Fig. 4 Evolutionary simulation with pessimistic opinion leaders
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