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Abstract: In this paper, we analyze relations between evolution of cooperation on networks and network
structures. There are many existing works about these relations. However, most researchers have used simple
networks, such as scale-free networks and random networks. We performed decision tree analysis on various
networks generated by the Greedy Growth Model. The decision tree is constructed from cooperation degree
as objective variable and the five network features as explanatory variables. Here, these five network features
are selected from a lot of network features heuristically, and there are not enough guarantees to explain
evolution of cooperation by them. We estimate their cooperation degree by SVR. As a result, estimation is
successful because estimation values are correlated with measurement values strongly in the correlation coef-
ficient of 0.8. Therefore, it is said that cooperation degree can be explained by the five network features. The
decision tree is constructed with cooperation degree and the five network features, and then analyzed. We
found that the conditions for achieving cooperation are having few hub nodes, being not very disassortative,
and having a short average shortest-path length.
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Table 1 Basic information of our dataset.
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Table 4 Pay-off matrix.
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Fig. 1 Simulation values of SPD game (horizontal axis) and

estimation values by SVR (vertical axis).
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Fig. 2 Decision tree about cooperation achievement rate (leaf nodes are box plot dia-
grams (bold line: median, box: half of data included, line extending vertically
from the box: upper limit, lower limit)).
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Fig. 5 Cooperation achievement rate for each scale-free prop-
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