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Objective: The purpose of this experiment is to study the emergent behavior of autonomous agents using fixed Prisoner#s
Dilemma strategies to cooperate or defect. The model attempts to answer the question: "How can cooperation evolve in
populations whose bilateral interactions are governed by the Prisoner’s Dilemma.”
Materialsand M ethods: The experiment uses a computer model developed in StarLogo. StarL ogo is a programmable
modeling environment for exploring the behavior of decentralized systems. Populations of autonomous agents move to
random sites on a grid and play Prisoner’s Dilemma strategies of cooperate or defect against neighbors. Agents are
indistinguishable from one another. Positive and negative payoffs are accumulated. If accumulated payoffs exceed a
specified threshold, the agent clonesitself. If accumulated payoffs are negative, the agent dies and is removed. In time,
gpatial zones of cooperation emerge (i.e., areas of the grid dominated by cooperating agents). Research into the subject
included autonomous agent modeling and emergent behavior. Based on an idea proposed by Joshua M. Epstein.
Results: The experiments confirmed that cooperation could emerge and endure in the absence of any centralized control o
mutual awareness of the agents. This outcome is contrary to what might be predicted by the assumptions resulting from
other types of Prisoner’s Dilemma modeling. It was possible to confirm this behavior under varying combinations of the
model#s parameters.
Conclusion: My hypothesis was confirmed. My experiments showed that cooperation could emerge and endure without &
centralized control or mutual awareness of agents. Other types of Prisoner’s Dilemma modeling require memory and
adaptive strategies in order to show these results. Some researchers have suggested that cooperation zones could not
emerge under this model#s conditions. It was possible to confirm this behavior under varying combinations of the model#$
parameters.
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Summary Statement (in one sentence, state what your project is about.)
The model attempts to answer the question: "How can cooperation evolve in populations whose bilateral
interactions are governed by the Prisoner’s Dilemma.”

Help Received in Doing Project (e.g. Mother helped type report; Neighbor helped wire board; Used lab equipment at
university X under the supervision of Dr. Y; Participant in NSF Young Scholars Program) See Display Regulation #8 on page 4.

My father instructed me in the use of the StarLogo programming language, and | consulted him on
simulation procedures and analysis.
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