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5. Conclusion 

How people choose strategies in a finite repeated prisoners’ dilemma game is of 

interest in Game Theory. We did three prisoners’ dilemma game experiments, OP, RM 

and WH. Each game experiment had its own matching procedure. We want to find a 

game learning model and fit the model to our experimental game data. This study 

presents three game learning models and a new proposed extended model. Among 

those three learning models, we fit the proper model: reinforcement learning model. 

According to the information released during the experiment, we extended the 

reinforcement model to a new model. Also, we fit the extended reinforcement learning 

model to the prisoners’ dilemma game data. The predictions to the three treatments of 

the extended reinforcement learning model are slightly better than the original 

reinforcement model in in-sample (Round 1~24 and Round 1~16). The improvements 

of predictions are not obvious even a new parameter and accumulated counts of 

strategies choosing are added to the model. When comparing to the baseline of the 

prediction, the learning models predicted well. In the part of fitting models to round 

1~24 data, the mean square distance of treatment level is around .13 to .16. That is, 

the average distance to the worst situation, guessing the next choice of each strategy 

with half chance, is about .1 to .14.4 The maximal distance from the guessing 

situation in group level is .21 in group 11 under treatment WH. In out-sample 

prediction part, the group level distance from guessing situation of group 11, group 12 

and group 15 fitted by the extended reinforcement learning model is .335, .192 

   
4 If the choices of each strategy are perfectly predicted, the mean square distance is 0. And the distance 
to the guessing situation is .5, also the maximal distance from guessing situation. If the distance is .25, 
the mean square distance decrease to .0625. The further the distance from the guessing situation, the 
smaller the MSD is. The improvements of MSD are obvious when the ranges of distance are from 0 
to .3. 
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and .215, respectively. 

The reinforcement learning model was selected because of the restricted 

information to the players during the experiment. Our experiment showed the 

information of players’ own payoffs only. When fitting the belief learning model, the 

information of history strategies choosing of the opponents must be informed. Since 

the opponents’ information was not announced in our prisoners’ dilemma game, we 

couldn’t fit belief learning model to the experimental data. Once the information 

about the opponent’s strategy history is announced, the belief learning could be used 

for prediction. Maybe the information about the opponent’s strategy history can be 

included in game experiment in the future. 


