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The Normal Approach
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Brownian Motion

1. W, =0.
2. W; is almost surely continuous.

3. W, has idependent increments. f( .‘E) 1

4. Wy — Wy ~ N(0,t — )

Brownian Simulation of a Stock Price



Black-Scholes
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Bad Fits and Smiles
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Quoted Foreign Exchange Volatility Smiles
http://www.sciencedirect.com/science/article/pii/S0261560602000736



Mandelbrot and Stability
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Mandlebrot (top) and the Mandlebrot Set (bottom)
http://commons.wikimedia.org/wiki/File:
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Levy Flights and Damped

é-tble Procees
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Generalized Black-Scholes
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Improved Fits and a Natural

Lévy—Stable minus Black—Scholes price,v=1.8, S=100,n1=0

u=-0,0l u=-0, u=-10 ool
'.0 ] I LR ' Ve arTeg I T T T

TrrTTT

le 2b 2 2
Vol
L

—0.5

—0.6
o)

0.7} — .5 year

_o0.8 L L . . ) . s s L s
(o] 20 40 60 80 100 120 140 160 180 200
Strike Price

mTTrTTmg

Implied Volatility v « 1.8, ) « 0, S « 100

0,01

0.7

¢ 0.6

T T T TTTTT]

o1 ol Lol L1l 4 Ll
u=00I u=0,1 u=l0 2

Log-log plots of cotton price tails (points) vs prediction of
stable distribution with alpha=1.7 (line) [5] oaf
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