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Beat the dealer! Mathematics of Complex Systems and Simulation.
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In this project, we research about blackjack what is one of the most popular games in casino. The objective of the project is to explore comprehensively excellent strategies in Blackjack.
In this project, an excellent strategy is a strategy that gains are larger than other strategies, which is easy for players to handle.To explore a manageable strategy, we defined the complexity of the strategy.
We also defined performance indicators combining the complexity and the winning percentage during game play.As a result of exploring the strategy using the defined performance index, we succeeded
in obtaining a new strategy. In order to compare the traditional strategy and the new strategy considering ease of handling, we did simulation implemented with player error. As a result of the simulation,
we confirmed that our strategy is superior to conventional strategy considering ease of handling and gain.
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Considering the complexity and winning percentage, the combination of strategies to be

searched for s a lot. Therefore, we used genetic algorithm (GA) to efficiently search strategies. BS-HS 42.75 48.64 8.62

Detailed information on genetic algorithm is described in another poster. The obtained

strategy is called a “strategy GA” . The table shows the simulation results for the basic strategy (BS)

the basic strategy with only the hit stand (BS-HS), and the strategy GA with the number of decks 6. GA 42.86 49.50 /.64
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In actual games, complex strategies are more difficult to use correctly than simpler strategies.For this reason, we Ewv b 209 BT A
introduced an error rate to reproduce the phenomenon that player misses strategy. The error rate was derived using 0% / ~
the re§ults of experiments that peqple use strategies. We set the player to use the strategy by mistake randomly 80% bk
according to the error rate and carried out the simulation 50,000 times 40 games.What action the player takes when 24K
player missed set up as shown in the Table 2. 20% BTIVE T

As aresult of the simulation, the transition of money held became as shown in the Figure 1.
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Considering the error rate, the basic strategy (BS) resulted in the lowest final holdings compared to other strategies.
In addition, Strategy GA resulted in the largest amount of money held compared with other strategies. It can be said
that part of achieving a strateqgy that is easy for people to manage which is the goal of this project, was achieved. 1100
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As future tasks, the following can be considered. o zi Hs
Consider about a new performance evaluation method because current performance evaluation 500
is 0o sensitive to complexity e 5 0 B 2B P BN
Incorporate an evaluation of whether the strategy of the player is hard to be perceived by the dealer 1 T 5— =8 ABOFEEOHE
Search for a strategy with a positive gain

Figure 1 Transition of money when inctroduced error rate
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