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Abstract

In response to the generation and evolution of cooperation in evolutionary games, this paper
proposes a probabilistic dormant mechanism evolutionary model based on node expectations. We
focus on the effects of expectation and dormancy mechanism on node strategy behavior and group
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cooperation, and validate the model by simulation on square lattice network. The simulation re-
sults show that cooperation occurs in the system only when the expected payoffs of the nodes are
in a range, and that there exists an optimal expected payoff that can lead to the highest coopera-
tion rate in the system. The node dormancy time is too short and too long for the evolution of co-
operation, and the existence of an optimal dormancy time for different betrayal temptations can
make the cooperation rate highest. There exists an optimal participation game parameter that can
make the system have the highest cooperation rate, the cooperation phenomenon can not exist at
small participation game parameter, and even if the betrayal temptation is large when the partic-
ipation game parameter is large, there still exists a low cooperation rate in the system. Through
simulation verification, we find that the expectation-based probabilistic dormancy mechanism can
effectively promote the generation and evolution of cooperation.
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Figure 1. Evolutionary results of the cooperation rate under the combined effect of expected payoff «
and betrayal temptation b, where f =4, T4=10,and k = 0.1
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Figure 2. (a) Denotes the evolution result of the cooperation rate Fc; (b) denotes the evolution result of the participation
game rate Gc; and (c) denotes the evolution result of the node’s average payoff Poff; where o = 0.3, T4 = 10, k= 0.1

2. BERTEEE Fc RELER; OBERRIESE5HEER G FERKER; (BRFTAFHULE Poff HIEL
“#R; HPa=03, T4=10, k=01

T AR SRR 2 ST, IR A T 5 4 RO RS, AR PRI BER 15 42
W2 0, RS FECRG AR T UG . SR 20)FTR, 15 = 21, BRI b
SRR TR, BRSO 0. 46 f=4, b< 1AW, RGP TR
BRI, BTSRRI, T AIRRURIE R O, B RS AU R I SR
BREHK fo REGTETIIURR b TEHIGD, JOR RGHIEALER D B E4, FTUARSM T8
PR IFE — MRG0T

10 1
9 0.9
8 0.8

| j
6 :
@ 5 .
4 .
3 ’
2 :
1 A

0

1 1:2 1.4 1.6 1.8 2
b

Figure 3. Evolution results of the cooperation rate under the joint action of the betrayal temptation b and the
participation game parameter 3, where a = 0.3, T4 = 10, k= 0.1
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Figure 4. Evolution of cooperation rate with dormancy duration Ty, where f =4, « =0.3,and k = 0.1
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Figure 5. Evolutionary results of node strategy snapshots over time (Yellow for collaborators, blue
for betrayers), (a~e): b = 1.2; (f~j): b=1.4; (k~0): b=1.6. where f =4, =0.3, T4 =10,k =0.1
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Figure 6. Evolutionary results of node strategy snapshots over time (Yellow for collaborators, blue
for betrayers), (a~e): f = 2; (f~j): =4, (k~0): f=6. whereb=1.4,2=0.3, T4=10,k=0.1
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