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This talk is very much based on the following 
RiskLab publications: 

Catherine Donnelly and Paul Embrechts: 
The devil is in the tails: actuarial mathematics and 

the subprime crisis 
Astin Bulletin 40(1), 1 - 33, 2010 

Guus Balkema, Paul Embrechts, Natalia Nolde: 
Meta densities and the shape of their sample clouds 

J. Multivariate Analysis 101, 1738 -1754, 2010



Warnings (two examples)



Charles Ponzi
1910

Harry Markopolos

Embrechts, P. et al. (2001): An academic response to Basel II. 
Financial Markets Group, London School of Economics. 
(Mailed to the Basel Committee) 

(Critical on VaR, procyclicality, systemic risk, RAs, ...)

Markopolos, H. (2005): The world’s largest 
hedge fund is a fraud. (Mailed to the SEC) 

(Madoff runs a Ponzi scheme)

Bernard Madoff



•
• An interesting story!

“It's like the universe wanted to dish out a reward when 
Madoff was finally sent to prison. That reward went to 
Ralph Amendolaro of Queens’s, New York.
On March 15, Amendolaro won $1,500 playing the last
three numbers of the gargantuan crook's prison number
-- 61727-054A. As strings of numbers go, that one's
creepy.” (local newspaper)



Guilt (first mathematics and then the real ones)



Recipe for Disaster: The Formula That Killed 
Wall Street 

By Felix Salmon 23 February, 2009 
Wired Magazine

Error, )



I (we) did notice and warned very early on!

28 March 1999 (!!!)
Columbia-JAFEE Conference on the Mathematics of
Finance, Columbia University, New York. 

10:00-10:45 P. Embrechts (ETH, Zurich):
Insurance Analytics: 

Actuarial Tools in Financial Risk Management  

Based on P. Embrechts, A.J. McNeil, D. Straumann (1999)
Correlation and Dependence in Risk Management:     
Properties and Pitfalls. Preprint RiskLab/ETH Zürich (!!!)

Coffee break: discussion with David Li





The normal distribution

Extremes matter

Correlation matters

micro-



Guilt: the real culprits!

• LCFIs and “securitization”
• REPO 105 
• Regulatory arbitrage
• And of course: … many more!



A Mathematical Theorem 
(Multivariate Extremes and Geometry)













d



(d, , 











Numerous further results:

• Other examples
• More specific convergence properties
• (non-)Robustness/sensitivity results
• An alternative approach to MEVT
• Interplay Geometry – Probability
• Statistical estimation
• …



Thank you!
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