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Title: Cultural Algorithms: A Computational Framework for Studying the Emergence of Social Intelligence

Author: Dr. Robert G. Reynolds, Professor, Computer Science Wayne State University, and Adjunct Research Associate, Museum of Anthropology, University of Michigan, Ann Arbor, Michigan. He has worked in the area of evolutionary computation and the modeling of Cultural Evolution for almost 30 years. He has co-authored two books and numerous journal articles and refereed conference papers in the area.

Rationale: Anthropologists have long recognized the importance of Culture as a symbolic entity that emerges from individuals experiences, co-evolves with the population, and in turn influences individual choices. How and why different Cultural forms have evolved in some environments and not others have always attracted the interest of scholars. In this talk Cultural Algorithms are employed a modeling framework in which to address the emergence of complex cultural structures and to study their impact on a population of individuals. It addresses both theoretical and practical issues in the development of large-scale multi-agent systems that contain large amounts of Cultural knowledge. 

Length: The proposed length is approximately 2 and one half to three hours. It can be reduced to 2 hours if necessary but that is a lower bound. Illustrations of existing simulation will be presented as time permits.

Scope: 

Part 1 of the tutorial overviews the evolution of the concept of Culture in anthropology. Next a formal framework, Cultural Algorithms, is provided in which to embed cultural evolution into population-based evolutionary models. 

In part 2 the ways in which different types of cultural knowledge can be learned is then discussed. These various heterogeneous knowledge sources can then be combined together as an evolving suite of cultural knowledge that is able to reflect different aspects of the social experience of individuals in the population. How the relative rate of learning in these knowledge sources is affected by the environments’ hierarchical structure, dynamics, and deceptiveness are then addressed. Certain symbiotic patterns in knowledge learning that emerge across a variety of environmental configurations are highlighted.

Part 3 is devoted to describing how the frameworks described in the proceeding parts can be used to produce large-scale multi-agent systems that supports the emergence of complex social organizations. Example applications that deal with real-world problems in archaeology, science, and engineering are presented. In particular swarm intelligence in computer gaming applications will be highlighted.
Contents:
Part 1: Introduction

1. The Concept of Culture

2. Cultural Algorithms: A Computational Model of Cultural Systems

3. Representation of Cultural Knowledge

Part 2: Cultural Formation Processes

4. Cultural Learning with Binary Schema

5. Cultural Learning with Interval Schema

6. Cultural Learning with Regional Schema

7. Cultural Learning in Hierarchically Structured Environments

8. Combining Heterogeneous Knowledge Sources

9. Culture Formation in Dynamic Environments

10. Knowledge Swarms

Part 3: Evolving a Complex Social Systems: Applications

11. Modeling the Origins of Language

12. Modeling the Disappearance of the Ancient Anazazi

13. The Evolution of the State

14. Knowledge Swarms and Solving Problems in Engineering Design..

15. Conclusions

