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Analysis of Cycles in Efficiency of Minority Game

+T. Harada and T. Murata (Kansai University)

Abstract— In this study, we analyze a mechanism of cycles of the efficiency in Minority game. The Minority
Game is a game when a group of participants (or agents) wins when it has a smaller number of participants.
Efficiency of the Minority Game is the ratio of winner participants. We realized simulations of the Minority
Game with more than 100 million agents. From our simulation results, we observed a cycle of the efficiency
that varies according to the size of memory of each agent. We show some simulation results showing those
cycles. We examine the usage of history in strategy tables to see the mechanism of the cycles of the efficiency.
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Table 1: Strategy tables of m =3, s = 2

. Strategy 1 | Strategy 2
History Point 3 Point -1
0 0 0 0 1
0 0 1 1 1
0 1 0 0 1
0 1 1 0 0
1 0 0 1 0
1 0 1 0 0
1 1 0 1 1
1 1 1 0 1
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m =100 s=2)
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Table 2: Efficiency (n =1,0010 m =3, s = 2)

Step | History | Current | Next | Switch
1 1 1 1 500 748 501
2 1 1 1 748 516 352
3 1 1 0 511 313 374
4 1 0 0 488 609 235
5 0 0 1 507 392 236
6 0 1 0 484 565 175
7 1 0 1 500 584 174
8 0O 1 1 514 427 159
9 1 1 0 423 495 149

10 |1 0 1 572 482 136
1 |0 1 0 542 490 85
12 |1 0 0 570 485 142
13 ]0 0 0 514 452 136
14 |0 0 O 452 517 99
5 |0 0 1 421 473 94
6 |0 1 1 403 466 121
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Table 3: Changes in the selection of the winner

x | Cfg. 1 | Cfg. 2 | Cfg. 3
1 - - -

2 0.75 1.00 1.00
3 0.75 0.81 0.81
4 0.50 1.00 1.00
5 0.69 0.88 0.75
6 0.37 1.00 1.00
7 0.75 1.00 0.81
8 0.48 0.94 1.00
9 0.63 0.94 0.81

10 | 0.56 0.81 1.00
11 | 0.50 0.75 0.88
12 | 0.56 0.81 1.00
13 | 0.75 0.75 0.81
14 | 0.44 0.94 1.00
15 | 0.75 0.94 0.81
16 | 0.69 0.88 1.00
17 | 0.69 0.75 0.94

Table 4: Number of uses in History

Cfg. 1| Cfg. 2 | Cfg. 3
Stdev | 3.13 1.03 0.66
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