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Effects of Internal Dynamics and Micro-Macro Loop on
Dynamics of Social Structures

TAKASHI SATO"? and TAKASHI HASHIMOTO!

We discuss a condition required for forming and maintaining dynamics of macro structure
in a society from the dynamical view of society, which regards social structure as dynamically
changing with time. We summarize results of a multi-agent simulation composed of agents
having internal dynamics. In the simulation, we observe the dynamics of a macro structure
itinerating among various kinds of ordered patterns via aperiodic motion. Further, we report
results of analyses investigating an effect of the micro-macro loop on dynamics of social struc-
tures. Based on the analyses, we conclude that internal dynamics of agents and micro-macro
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loop are necessary to form and maintain an endogenous dynamics of social structure.
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Fig.1 Architecture of agent having internal dynam-
ics, called Simple Recurrent Network with Self-
Influential Connection (SRN-SIC).
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Fig.2 An example of the itinerant dynamics at the macro level in one turn.
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Table 1 Classification of dynamics observed at the macro
level in one turn.
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Fig.3 Collapse and regeneration of the itinerant dynamics by starting and
ending of the artifactual fixed inputs.
(a) Random number between -0.001 and 0.001 is given.
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Fig.4 Collapse and regeneration of the itinerant dynamics by starting and

ending of the uniform random inputs with various ranges.
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(a) Different itinerant dynamics is shaped.
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Fig.5 Dynamics at the macro level when the itinerant dynamics is input to the
agents shaping (a) single fixed and (b) single periodic dynamics.
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Table 2 Summary of the experiments in which the micro-

macro loop is temporarily cut off.
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Table 3 The correspondence between dynamics at the
macro level and the configuration of agents at the

micro level.
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Fig.6 The strategy of agent showing chaotic behavior in
the group shaping the itinerant dynamics.
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