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Abstract

With the rapid development of “live-streaming+” e-commerce, the problems of interest competition
and collaborative governance among supply chain participants have become increasingly prominent.
Based on evolutionary game theory, this paper builds a two-party dynamic reward and punishment
model involving platform regulators and live-streaming hosts. It systematically analyzes the evolu-
tionary paths and stability of equilibrium under four mechanisms, and discusses how reward and
punishment intensity affect the probability of active platform supervision and compliant operation
by hosts. The study finds that under static reward and punishment mechanisms, the system fluctuates
periodically without stable equilibrium. Dynamic punishment can make the system converge spirally
to a stable point, and the combined dynamic reward-dynamic punishment mechanism has the strong-
est incentive effect, which significantly improves the sustainability of platform supervision and the
compliance level of hosts. Punishment intensity has a significant and lasting positive effect on both
parties’ behavior, while reward intensity works obviously in the short term but lacks long-term sta-
bility. Therefore, rewards and punishments should be designed together to avoid strategy degrada-
tion. In addition, platform supervision intensity has a nonlinear threshold effect on hosts’ compliance,
and synergistic effects can be achieved when the threshold is crossed. This research reveals the dou-
ble-edged effect of dynamic reward and punishment mechanisms in the governance of live-streaming
e-commerce supply chains. It provides a quantitative basis for platforms to optimize internal govern-
ance rules and for industry associations and governments to formulate graded reward and punish-
ment policies. It also offers theoretical support and practical guidance for the high-quality, reliable
and sustainable development of “live-streaming+” e-commerce supply chains.
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Table 1. Game payoff matrix
= 1. R

EHEMALE (v) ERBEMAA (1- )
FEBRILE (x) R,-C,+S,-W, R -C +W R,-C,+F-1I,, R+AR-F-L,
B (1-x) R,, R -C, R,—L,—P,, R +AR
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TSP 5 3 B AR A A 11 Bk 2
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Ey :y(Rp)+(l_y)(Rp_Lp_Pg):y(LP"'Pg)-'_RP_Lp_Pg 2
-5 B BRI 25 A«
E =xE,, +(1_X)E12 (3)
AR RS, P e BRI SR LB 1 3h A28 4k mT B &R i 2h 4 7 Rt id

F(x) =5 = (8, - B)) = x(1-x) (B, - £,)

Q)
=x(1=x)[9(S, ~W=F+1,~L,~P,)+F~1,+L,+P,~C, ]|
R, ks “GMEE” MR REN:
E, =x(R —-C,+W)+(1-x)(R -C,)=xW+R -C, 6)
HHE AR B
Ey, =x(R,+AR-F—L)+(1-x)(R +AR)=—x(F+L )+R +AR (6)
ERREP R R
Ez =yE21+(1—y)E22 (7
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Table 2. Determinant and trace of evolutionary game between platform and anchor
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149 det(J) tr(J)
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Figure 1. Evolutionary path of anchor compliant operation (a), Evolutionary path of platform active supervision (b), and
Dynamic evolutionary process of System (I) (c)
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Figure 2. Evolutionary paths of anchor compliant operation in Systems (I) and (II) (a), Evolutionary paths of platform active
supervision in Systems (I) and (II) (b), and Dynamic evolutionary process of System (II) (c)
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Figure 3. Evolutionary paths of platform active supervision in Systems (I) and (III) (a), Evolutionary paths of government
active supervision in Systems (I) and (III) (b), and Dynamic evolutionary process of System (III) (c)
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Figure 4. Evolutionary paths of platform active supervision in Systems (III) and (IV) (a), Evolutionary paths of anchor com-

pliant operation in Systems (III) and (IV) (b), Dynamic evolutionary process of System (IV) (c), and Evolutionary paths of
platform active supervision in Systems (I) and (IV) (d)
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Figure 5. Effects of punishment intensity on platform active supervision (a), Effects of punishment intensity on anchor com-
pliant operation (b), Effects of reward intensity on platform active supervision (c), and Effects of reward intensity on anchor
compliant operation (d)
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