FRB of Minneapolis

Updated with data through 10/04/2012

RISK NEUTRAL PROBABILITY DENSITY FUNCTIONS -- S&P 500

Log returns are based on the risk neutral density function of the underlying asset
derived from options that expire in approximately 12 months.
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Statistics of the Log Return Distributions

12/10/2007 11/29/2009 11/19/2011

Increase >= 20%

09/20/2012 10/04/2012 Change

10th Pct -25.22% -27.51% -2.29%

50th Pct 2.90% 2.52% -0.38%

90th Pct 18.90% 18.84% -0.06%

Mean -0.67% -1.49% -0.82%
Std Dev 18.79% 19.90% 1.11%
Skew -1.24 -1.33 -0.09
Kurtosis 2.38 2.62 0.24




