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Feedback mechanism in coevolutionary games
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Abstract: We investigate the effects of coevolutionary dynamics on the evolution of cooperation. The state of the system
is described by the collective level of individual’s strategies. The state coevolves with individual’s property, constituting a
feedback mechanism. In particular, whenever individuals are allowed to adjust their social ties in accordance with the game
outcome, this adjustment is predestined to affect the payoff in the future game interactions. This feedback mechanism
proves effective in promoting cooperation under appropriate time scale of strategy updating to game happening. Next,
there comes the coevolutionary dynamics of individual’s group affiliation and strategies. On the basis of individual-level
selection, by the combination of coalescent theory and evolutionary set theory, the conditions are derived for the parochial
altruism to establish. We present the criterion of strategy selection in the structured populations for multiple strategies. We
apply this criterion for two-strategy setting in the framework of adaptive dynamics, and find that by adjusting the game
matrix independent criterion parameters, certain performance of control systems can be realized. In the ultimatum game,
whenever the first mover assignment or the size of the resource to be divided is dependent on the outcome of previous
allocation rule, the fair allocation rule and the egalitarian asking demand can be stabilized. The coevolutionary dynamics,
as a feedback mechanism, promises prosperous applicability in resolving the problems such as the multi-agent formation
and the mechanism design in resource allocation.
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(prisoner’s dilemma game)?8!. 7¢ [NI4E A 35, AN
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Fig. 1 Fraction of cooperators as a function of w with

different u values.
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A 45 DX 3k = SCRIRIA 3 SCAE I — ik it Hp s 3
AR e Py A A DR N Al e 22 S SR A
I (P TR SRS, N B X A A A P Bl I, T 6
FREAM N TAE ST BN IE T, IRE sl AN IRE 2. 7
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Horp KO W85 5 52 H Lebre, BELLEH M, 5605 A8 5+
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.
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o+ 22+ M@ +30 + 3)
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3.2 SRS 4 AF T X MR SR R

(Evolution of parochial altruism under continu-

, K > 0.

ous strategy)

NI RS K (1 T, BIAMA ) S v] LAAE
DX RJ[O, 1] b AT 5 B BB N AN AS R Bl L 23 i 21 M
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XL (i, qi) RRAE © AT N 0. p; € [0, 1)3KoR
AT SRENAMETHZERRICE AR IR ¢; € [0, 1]
FORAG S BEAMM AT ZR I RIUE S . BEAARAR
P AT A Moranid B HEAT SR, SR b #
BliAR S, PR AR Rl v, SEAR el . A
A TR EYE, IR BSRIRT LA N “BENACZ, B
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A1 fUn [A(p,p) — A(p, ¢)]dg +
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DR EA A SR A A

1,1 1
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HETIN. PSRN B, X T-45 5 (R SRIE AR 5748 u, A7 E SR
PERIAMAIT R R, AL 130/ et /N, BEW A AR 55 F
ARAFA Ty B AR, R T [ e 1T RS e, BEN
BB A RPN T 245110/ cBE RO BE Iimg 384 n. AS
MR, M = 1, B SRS I S AR AN T
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