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Realistic Wealth Distribution in the Minority Game

SE1IJI TOKUOKA® and MIEKO TANAKA-YAMAWAKI

We consider an artificial market in which agents play the Minority Game (MG, hereafter).
MG, in its original form, derives the wealth distribution almost flat. Accordingly the Pareto’s
index and Gini’s coefficient do not match the observed values. Toda and Nakamura attempted
to remedy this contradiction by introducing ‘investing’ activity to MG. Although their result
successfully created inequality among agents, the derived value of Gini’s coefficient seems too
large compared to the currently reported statistics in Japan, and other countries. In this paper
we added a new element of ‘tax collection and re-distribution’ to their model and performed
simulation by varying tax-rates and investment-rates. The results are in good agreement to
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the real values.
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Table 1 An example of strategy table owned by an
individual agent (case of M = 3, S = 4).

oo oo1 oo 2 oo 3 oo 4
oO(0]0 1 0 1 0
0|0 1 0 0 1 0
0 1 0 0 0 0 1
0 1 1 0 1 0 1
1 0|0 1 0 1 0
1 0 1 0 0 1 1
1 1 0 1 1 0 1
1 1 1 1 1 0 0
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Fig.1 Average number of winning agents as a function
of memory length, M < 12 for various numbers of
strategies, S = 2, 4, 8, 16, 32 (SMQG).
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Fig.2 Time evolution of Gini’s coefficient in the case of
standard MG.
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Fig.3 Average number of winning agents as a function
of memory length, M < 12 for various numbers of
strategies, S = 2, 4, 8, 16, 32 (RMGQG).
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Fig.4 Time evolution of Gini’s coefficient in the case of
RMG.
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Fig.5 Time evolution of Gini’s coefficient for » = 0.001
(IMG, N = 10001, S =4, M = 8).
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Fig.6 Time evolution of Gini’s coefficient for » = 0.01,

0.1, 0.3 (IMG, N = 10001, S = 4, M = 8).
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(TMG, S =4, M =8, N = 10001).
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Table 2 Pareto’s indices in TMG for investment rate,
r = 0.01-0.3 and tax rate, Z = 0.01-0.3.
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: 0.1 1.96 | 2.11 2.4 2.74 | 3.58
r 0.2 1.07 | 1.33 1.65 2.05 | 2.52
0.3 0.93 1.21 1.29 1.69 | 1.82
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Fig.11 Wealth vs. winning rate of agents (TMG,
N = 201).
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