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Theoretical physics is replete with models. When equations of motion are not available, or
not amenable to perturbation theory, or just too hard from which to extract useful informa-
tion, then physicists turn to models and computation. The Ising model of ferromagnetism is
a classic example. A simple nearest neighbor temperature dependent interaction, in two or
more dimensions, leads to long-range order and a phase transition at a finite temperature.
This model has many locally interacting parts and an emergent behavior (ferromagnetism)
at a critical temperature. However, the system never adapts. It does not change the phase
transition to a higher temperature or avoid a phase transition altogether. Social systems are
always adapting, and this interesting twist produces a vast array of possibilities and forms
the basis of much of the discussion in Miller and Page’s book.

This book is not a textbook, but rather an essay on complex adaptive systems. The dis-
cussions and insights will be better appreciated by readers who have already tried their hand
at investigating complex adaptive systems. These systems can be so complex that the best
method to discover their properties is to dispatch many computer agents to experience the
system’s possibilities. The study becomes more interesting when the agents can alter their
actions and the rules of the game. Miller and Page give the simple, but instructive exam-
ple of forest growth and lightning induced forest fires. If trees grow too rapidly they will
cover the allowable space and a fire started anywhere in the forest will spread and destroy
the entire forest. A very slow growth will only produce a sparse forest. The authors find a
tree growth rate to achieve an optimal stable high forest coverage. Their solution is trumped
when altruistic agents are introduced, one for each tree. Some of the agents adapt by not
growing a tree in their plot of land (to their personal disadvantage) but the overall global
organization is one of firebreaks preventing large scale fires. Adaptation wins!

Another model discussed is what physicists call the minority game, that is, making a
choice that puts you in the minority. This is perhaps best known through the El Faro example
of choosing whether or not to go to Santa Fe’s El Faro bar tonight based on whether it was
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crowded last night. It was interesting to learn that today’s El Faro game had its antecedent
in Schelling’s beach trip problem back in 1978. In this type of game, every player has the
same information, that is the exact number of patrons at the bar or beach from the previous
occasion. Other models have agents with very limited local knowledge. Some scenarios have
agents updated synchronously, while in other games some agents are gaining information
sooner and making decisions before other agents. Some models are one dimensional lattices
and others are complicated networks.

One key lesson that the authors stress is that simple rules can lead to complex behaviors.
Much has been learned from the nonlinear dynamics and fractal communities in this regard.
The tent map produces chaos, the complex quadratic map produces the fractal Mandelbrot
set, and rules for toppling over a columns of blocks produces a self-organized critical sand-
pile. For this last example the authors could have easily changed “Bak and colleagues” to
Bak, Tang and Wiesenfeld, the same alphabetical order as in the paper. Wolfram’s study
of 1D cellular automata finds a class of rules that produce complex behavior. So it is not
surprising that models for economic and social behavior can and do have complex spatial
and temporal structures. The book discusses a variety of models and rules. In physics, we
would call these toy models designed to be instructive rather than realistic. Whether or not
the chosen rules are valid for a particular problem is a difficult proposition to defend. Real
world repeatable experiments are difficult because of co-evolving adaptations, which is like
not being able to put your foot into the same river twice. This, in fact, is what makes these
problems so rich and fascinating.

This is a good book from which to get the big picture concept of complex adaptive
systems. The use of this book will be more rewarding for a practitioner than for a general
reader.
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