
Appendix 2: Individual and Group strategies 

 
To calculate ranges of the Nash and cooperative solution we calculate the consequence of 
selfish individual and cooperative strategies by a number of simulations. The spatial 
variability of token distributions and replenishments affect the number of tokens 
appearing on the screen. To calculate a distribution of the number of tokens collected for 
the different strategies we performed for each strategy 5,000 simulations for each type of 
resource.  
 For the cooperative strategy, we assume a group of four persons try to maximize 
their earnings. Each second, tokens with four tokens or more on the neighboring cells are 
collected, using a randomized non-sequential updating of the tokens. Since the software 
used in the experiments does not allow more than eight movements per second per 
person, the maximum number of tokens collected per second is 32 for a five person 
experiment. To the end of the experiment, tokens are collected such that not more than 32 
* (seconds remaining) tokens remain on the screen. 
 For the individual strategies, we assume persons will take as much tokens as fast 
as possible. Each agent will take 8 tokens per second, starting with tokens with most 
neighboring cells with tokens. 
  Table 1 depicts the average number of tokens per person from the 5,000 
simulation runs. We see that the cooperative solution leads to just over three times more 
tokens that the Nash solution. In Table 2 we show results of simulation of three 
cooperators and one selfish agent, and we see that the selfish agent receives xx times 
more than the cooperative agent. This simulation assumes that the cooperative agents did 
not react to the selfish behavior of that one agent. 
 Hence these simulations show that it is in everybody’s interest to be cooperative, 
although it is tempting to be selfish in a group of cooperators. This is the commons 
dilemma of the experiment. 
 
Table 1: The estimates of the average number of tokens collected per person for the 3 
different types of resource dynamics. The numbers between parentheses is the standard 
deviation.  
 Nash solution Cooperative solution 
High growth 105.76 (1.49) 359.61 (8.58) 
Low growth 50.05 (0.52) 154.62 (6.10) 
Mixed growth 77.10 (0.99) 257.28 (7.46) 
 
Table 2: The estimates of the average number of tokens collected per person for the 3 
different types of resource dynamics if three of the agents are cooperators and one a 
selfish agent. The numbers between parentheses is the standard deviation.  
 Selfish strategy Cooperative strategy 
High growth 361.20 (10.72) 44.16 (2.40) 
Low growth 200.36 (5.44) 4.65 (1.12) 
Mixed growth 275.64 (8.02) 23.16 (1.70) 
 


