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Teaching about Complexity Economics
Is there a problem with the way we think about the structure of markets? Consider this quotation about Black Monday (October 19, 1987):

We must really have efficient markets now, if they’re so sensitive to new information that they can drop 23 percent on October 19 (an 18 sigma event), and no one can even agree on what the bad news was; and then jump 17 percent by 10 a.m. the next morning  . . . then efficiently adjust to another wave of bad news by falling 25 percent in the next two hours (a 40 sigma event). . . . I guess you’d believe the next move was the most impressive display of efficiency we have seen in this country: a 32 percent rise in the MMI (Major Market Index) in thirty-two minutes (a 101 sigma event), once again caused by phenomenal, but unidentified, good news.
 

What does it mean when the statistical measures that we routinely apply to markets tell us that certain extreme events are improbable over the 14 billion year life of the universe, and yet they happen every few years?
Unfortunately, economics has a long history of being influenced by the available mathematics. It may be that applying a bell curve distribution to capital markets is like the old story of the drunk looking for his keys near a lamp post. When someone asks him if he dropped his keys near the post, he responds “no I dropped them over there, but the light is just so much better over here.”

In recent years, many economists have begun to reject the old ways in which we view markets in favor of the new science of complex systems. The following is a collection of materials you can use to share this view of economics with your students.



Books of the Month
The (Mis) behavior of Markets


Benoit Mandelbrot is the father of fractal geometry (the mathematics of complex systems). Mandelbrot discusses his research into the structure of markets and lays out his argument for viewing markets as complex systems. 
The Black Swan: The Impact of the Highly Improbable


Nassim Nicholas Taleb grew up in Lebanon, during the country’s civil war. Maybe this gave him a unique perspective. Taleb spent several years as a currency trader on Wall Street. He made his money betting on the “highly improbable.” Taleb divides the world into “Mediocristan” and “Extremistan.” Mediocristan is made up of all those things that can be nicely organized into a bell curve distribution. Exremistan is comprised of those things that are better described by power law distributions. Taleb believes that markets belong to Extremistan. 
A Demon of Our Own Design: Markets, Hedge Funds, and the Perils of Financial Innovation 


Richard Bookstaber is also an author with years of experience on Wall Street. This book is filled with great stories about the Street. However, also makes a powerful argument refuting Eugene Fama’s Efficient Market Hypothesis. Bookstaber points out how markets respond to more than new information. As anyone who has been hit with a large unexpected bill knows, there are times when the need for liquidity is in the driver’s seat. The need for liquidity on Wall Street can drive a negative feedback loop that sucks down asset prices with no need of new information. 

The Panic of 1907: Lessons Learned from the Market's Perfect Storm


The banking panic of 1907 was the event, which lead to the establishment of the Federal Reserve in 1913. This book provides an excellent history of the panic. However, in its final chapter the author argues that we need to start thinking of markets as complex systems. 
When Genius Failed: The Rise and Fall of Long-Term Capital Management


The story of Long-Term Capital Management is a story of the limitations of mathematics in economics. LTCM was lead by the legendary John Meriwether and two Nobel Prize winners, Myron Scholes and Robert Merton. Despite an amazing brain trust and the application of the world’s most sophisticated mathematical models, LTCM was the victim of fat tails, meaning that the probability of extreme results is greater than would be expected from a bell curve distribution. 


What is a Complex System?
“A Complex System is any system which involves a number of elements, arranged in structure(s) which can exist on many scales. These go through processes of change that are not describable by a single rule nor are reducible to only one level of explanation, these levels often include features whose emergence cannot be predicted from their current specifications. Complex Systems Theory also includes the study of the interactions of the many parts of the system.” http://www.calresco.org/intro.htm#def
Complex systems are networked, self-organizing, dynamic, non-linear. They straddle the line between order and chaos. A complex system is greater than the sum of its parts. It behavior is not predictable through reductionism. We have to study the whole.


Videos 
The following are some videos you might use in order to help introduce students to complexity economics. 

· Complexity & Economics

· Part 1
· Part 2
· Nassim Nicholas Taleb

· A Crazier Future
· Taleb Explains: Black Swan
· Mandelbrot and Taleb Interviewed Together


Fractals

Fractals are examples of how simple rules and feedback loops create very complex designs.

Simulations of Mandelbrot Set 

· http://www.youtube.com/watch?v=gEw8xpb1aRA&eurl=http://video.google.com/videosearch%3Fq%3Dmandelbrot%2Bset%26hl%3Den%26emb%3D0%26aq%3D0%26oq%3DMandlebrot&feature=player_embedded 

· http://www.youtube.com/watch?v=2tRdLD6vh3g&feature=related 

· http://www.youtube.com/watch?v=TU94Afuy9AU&feature=related 



What is the Mandelbrot set? It's the set of all complex numbers z for which sequence defined by the iteration 

z(0) = z,    z(n+1) = z(n)*z(n) + z,    n=0,1,2, ... 
http://www.math.utah.edu/~pa/math/mandelbrot/mandelbrot.html


Information on Fractals
http://math.rice.edu/~lanius/frac/


Pictures of Fractals in Nature
http://webecoist.com/2008/09/07/17-amazing-examples-of-fractals-in-nature/


I hope that you find these materials helpful. Please keep the suggestions and comments coming.  
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