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Abstract

In the group consensus decision making, individual decision-maker makes efforts to achieve col-
lective goal after reaching consensus, including time, energy, work attitude and initiative. Exces-
sive unit effort cost will reduce individual perceived utility and may lead to a failed consensus. In
this paper, a consensus game model considering individual effort is proposed for group decision
making under the interaction between moderator and decision-makers. This paper proposes an
individual perceived utility function considering individual effort of decision-makers, establishes
a consensus equilibrium mechanism based on the game perspective, and uses Particle Swarm Op-
timization algorithm to solve it. Taking the transboundary water pollution control of the North
Feihe River as the background, the Ministry of Water Resources acts as the moderator, and the
river leaders of the five main regions along the river basin are the decision-makers. In the re-
search of consensus game model considering individual effort, reasonable to set up consensus
threshold and unit effort cost will help river leaders and the Ministry of Water Resources to both
win the game.
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Figure 1. Consensus equilibrium mechanism based on game theory considering individual
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Table 3. Experimental results of optimal adjustment strategies for river leaders under different consensus thresholds
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