
Risk Management in the 
Real World!

Lecture 3!
More on Fat Tails and Power 

Laws!
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Not Very Funny!!

2!



Derivatives!

¥!They pay in square ---typically!
¥!Variance swaps depend on E[X 2]!
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Grass Not trees!
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Stopping Time!
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Stable Distribution!

For an introduction:!

¥!Wikipedia is (as of March 2) correct!

¥!http://academic2.american.edu/
~jpnolan/stable/chap1.pdf !
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Pareto-Levy-Mandelbrot!

¥!IId!
¥!Basin of Attraction!
¥!Triplet (sigma, beta,mu)!



Three Parameters!



Levi process alpha=2!



Levi process alpha =1.99!
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Switch to the tail!

A Power law starts Òin the tailÓ!

Where is the tail?!
You need to know the exponent to 

know where the tail is É.and you 
need to know the tail to know the 
exponent!

Do not confuse Levi-alpha with PL 
alpha (physicists call it mu)!



Not too fast:!

¥!Speed of 
Convergence is 
slow for power 
laws (even if 
second moment is 
Þnite)!



Student T!
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Convergence to a Gaussian!

 Moments are deÞned up to the alpha!

Convergence can be slow, very slowÉ!
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The center is where the 
action is!
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Convergence!
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ItoÕs Lemma with a Finite 
Variance --but Scalable!
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Inverse Problems!
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Student /Lognormal!
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Levi process alpha =1.99!
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Log Characteristic Function!

¥!The Log of the Fourier Transform 
allows for extraction of excess 
moments under convolutions N!

¥!See attached note!
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The Idea of Preasymptotics!
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Sampling Error & Tails!

¥! Shortfall  EXTREMELY 
sensitive to "!



Temporal Instability!
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Past & Future!
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Regular is predictive of 
regular!
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Risk Management!
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Use & Moment!

3
5!

Mo!
ÒTrue/False!

M1!
Expectations!

M2+!

Medicine! Finance (Investments)! Derivative payoffs!

Psychology! Insurance! Calibration of nonlinear 
models!

Bets (prediction markets)! General risk management!Kurtosis-based 
positioning (Òvolatility 
tradingÓ)!

Binary/Digital 
derivatives!

Climate! Cubic payoffs (strips of 
out of the money 
options)!

Life/Death! Economics (Policy)!

What Else?! Security: Terrorism, 
Natural catastrophes!

ÉAbout 
EVERYTHING !!

! 

Mm = " i #i

m$



APPLICATION!
Simple payoffs!

M0!
(m=0)!

Complex payoffs!

M1+!
(M "1)!DOMAIN!

Distribution  1 
(Òthin tailedÓ)!

Safe! OK~!

Distribution 2!
(no or unknown 
characteristic 
scale)!

OK~! LIMITS of 
Statistics!

(explosive, 
pending on left/
right skewness/

exposure)!

! 

Mm = p" #m d#



Option Pricing!

¥!Attached Note!
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Next Lecture!

¥!Next Lecture March 11!
¥!Starts at 5:30!
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