Complex Systems and Social Simulations

Course Summary

The term Complex Systems (CSs) denotes an interdisciplinary research methodology increasingly successful in the social sciences and elsewhere. CS research first originated from physics and nonlinear systems a few decades ago but CS models have soon permeated such distant fields as economy, political science and more recently sociology. As implied by the name, a Complex Systems is essentially a system of many complicated interactions. Complex Systems methodology has developed sophisticated yet well controllable mathematical, modeling and conceptual tools to cope with the challenge of complexity. In social systems the essence of CS is a characterization of the distributed, detailed, individual level dynamics of the interaction of many actors and variables. Such interactions often lead to predictable phenomena, and typically involve hierarchy, emergence, dynamic structures and large scale transitions, which are a few of the core concepts of the field.

Each day of the course focuses on a single tool (or approach) selected from this broad and encompassing set of methodologies. CS methods include various mathematical models (nonlinear systems, networks, statistical approaches) and computer simulations (e.g. systems dynamics, agent-based modeling). CS simulations are highly computation intensive and pose problems of supercomputing and parallelization.
The CSSS course offers lectures, tutorials and discussions on the whole spectrum of the above. Lectures from leading experts, specifically focusing on CS concepts, modeling and (social) simulation that are followed by discussion, form the backbone of the course.

Course Structure

The CSSS course is organized around 8 lecture blocks, each lasting one day (4 hours). The first and the final day are reserved for the presentation of the students’ own research proposals/projects and for tutorials (CSS = Complex Social Systems).

Teaching modes and Format of Course

CSSS offers a multi-legged approach consisting of lectures, reading assignments, discussions, individual and group projects, plus a student presentation workshop. The basic structure is 4 hours of lectures per day covering one topic comprehensively (i.e. each faculty teaches one full day), which is followed by a one hour class discussion with the teacher of that day, and individual or group reading and research assignments in the afternoon, facilitated by a group tutor. The group tutor organizes and leads study groups and conducts discussion on an individual basis. Each group tutor is expected to supervise ca. 14-15 students. The student presentation workshops (on the first and last days of the course) summarize the students’ previous work as well as work done during CSSS, in the form of 5-10 min presentations.

Lectures are instruction based and use ppt-s which are (as were in 2008) made available during the course and afterwards via the e-site. In discussion sessions the lecturer summarizes the theoretical material and directs the students’ activity. Students are expected to ask clarifying questions during lectures and discussions. Active student participation will be strongly encouraged (in 2008 about one third of the participants were regularly active during classes and about 50% active in individual afternoon discussions.)

Participants arrive with individual research agendas (quality of these is one of the selection criteria) and are expected to develop them during the course. In 2008 about 10 student presentations and 4 complete original works have arisen out of this, leading to a selection of publishable students papers currently in completion phase. 

Applicants should submit a statement of purpose, a research proposal and a sample of their work (and/or work in progress) as part of their application. During the course, tutors facilitate work on the development of participants' research agendas through individual tutorials and allow time for participants to do library research during their stay in Budapest. With some follow-up help and additional research after the course, they should be able submit a manuscript (as in 2008; currently we have 5 manuscripts, and some pending), ideally an article for publication. 
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