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Tuesday, February 5th

• D. Sornette “Risk management: Mild versus wild risks”

• P. Embrechts “VaR-based Risk management: Sense and (non)-
sensibility”

• D. Snowden “Leadership decision making”

• G. Dondi “Risks Involved with Systematic Investing Strategies”



Wednesday, February 6th

• P. Taylor, “Risks and the insurance industry”

• R. Crane & S. Pillai, “YouTube and Poker”

• M. Bauml, “Investor’s Pitch”

• K. Morrissey, “Google”

• B. Baumann, “Managing risk in my career and investing in startups”



Thursday, February 7th

• James Schiro, Chief Executive Officer

• Axel Lehmann, Chief Risk Officer

• Christa Markwalder, Head Government & Industry Affairs 
Switzerland, National Councillor

• Arno Wicki, Head Government & Industry Affairs Europe

• Michael Kerner, Head Group Strategy

• Peter Zehnder, Head of Recruitment, Group Human Resources



Friday, February 8th

• 2 presentations
– Investor Pitch
– Risk Analysis

• Everyone will vote
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Risk Management: Mild vs Wild
Didier SORNETTE

1Department of Management, 
Technology and Economics,ETH 
Zurich, Switzerland

2Department of Physics, ETH 
Zurich, Switzerland

3Department of Earth Sciences 
ETH Zurich, Switzerland
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What is Risk? What are Risks?
Life is risk.  Risk is life.

business risk, social risk, economic risk, safety risk, health 
risk, investment risk, military risk, political risk, etc.



Example Global Catastrophic Risks
• Pandemic:  Avian flu or similar causes Black Death scale mortality

• Runaway global warming:  Rapid positive warming feedback loop

• Bio-disaster:  Deliberate or accidental pandemic from biological agent

• Nuclear holocaust:  The one we’ve lived with for some time

• Nanotechnology:  Self-replicating automata reduce us to ”grey goo” 

• Terrorist attack:  Non-conventional massive attack on a major city

• Socio-economic collapse:  Disintegration from endogenous or exogenous cause

• Flawed superintelligence:  Thinking machines get too clever

• Asteroid collision:  Huge lump of rock splats the planet

• Strangelet:  High-energy physics particle consumes the universe

• Simulation shutdown:  We are living in The Matrix and it shuts down

Peter Taylor, 2007



A Taxonomy of Risks

Peter Taylor, 2007
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Top 10 Risks based on Concern

Source: Swiss Re Corporate Survey 2006 report
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S&P Case-Shiller Composite: 
House Prices Fall 7.7%

the composite 10 is down 8.4% 
(ten cities),

 the composite 20 is down only 
7.7%.

T u e s d a y ,  

J a n u a r y  2 9 ,  2 0 0 8

Countrywide: One Third of 
Subprime Loans Delinquent

From Reuters: Countrywide--1 in 3 

subprime mortgages delinquent

Countrywide said borrowers were 

delinquent on 33.64 percent of subprime 

loans it serviced as of Dec. 31, up from 

29.08 percent in September.
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Mild Forms and Wild Forms of 
Societal Self-Organization

“What is the probability that someone has twice your height? 
Essentially zero! The height, weight and many other variables 
are distributed with ‘mild’ probability distribution functions with a 
well-defined typical value and relatively small variations around 
it.

What is the probability that someone has twice your wealth? The 
answer of course depends somewhat on your wealth but in 
general there is a non-vanishing fraction of the population twice, 
ten times, or even one hundred times wealthier as you are.”

Didier Sornette (2004), 2nd ed., Critical Phenomena in Natural Sciences. Chaos, Fractals, Self-
organization and Disorder: Concepts and Tools, Springer, Heidelberg
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Not a power law ⇒ most probably
WILDLY UNDERESTIMATED

Frequency of fatalities due to man-caused events
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Heavy tails in pdf of earthquakes

Heavy tails in ruptures

Heavy tails in pdf of seismic rates

Harvard catalog

(CNES, France)

Turcotte (1999)

Heavy tails in pdf of rock falls, 
Landslides, mountain collapses

SCEC, 1985-2003, m≥2, grid of 5x5 km, time step=1 day

(Saichev  and Sornette, 2005)
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Heavy tails in pdf of Solar flares

Heavy tails in pdf of Hurricane losses
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Heavy tails in pdf of rain events

Peters et al. (2002)

Heavy tails in pdf of forest fires

Malamud et al., Science 281 (1998)
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Heavy-tail of price changes
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Heavy-tail of pdf of war sizes

Levy (1983); Turcotte (1999)

Heavy-tail of pdf of health care costs

Rupper et al. (2002)

Heavy-tail of pdf of terrorist intensity
Johnson et al. (2006)

Survivor Cdf

Sales per day

Heavy-tail of pdf of book sales



Heavy-tail of pdf of cyber risks

b=0.7

ID Thefts

Software vulnerabilities

Heavy-tail of YouTube view counts
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Power laws and large risks

Power laws are ubiquitous
They express scale invariance
Probability of large excursion: 

-example of height vs wealth

Gaussian approach inappropriate: 
underestimation of the real risks 
– Markowitz mean-variance portfolio
– Black-Scholes option pricing and hedging
– Asset valuation (CAPM, APT, factor models)
– Financial crashes
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What model(s) 
for the Distributions of Returns?

25



Implications of the two models 
ON THE VALUE AT RISK

Practical consequences :
•Extreme risk assessment,
•Multi-moment asset pricing methods.

26
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ρ12=

Pearson estimator: 

⇔
ρ is a linear measure of dependence

Standard measure of dependence:
the correlation coefficient
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The correlation coefficient is invariant under an increasing affine change of variable

But lack of invariance with respect to NONLINEAR change of variables

•local correlation and generalized correlation for N>2 variables
•Kendall’s tau

•Spearman’s rho

•Gini’s gamma
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Concordance measures of dependence 
Kendall’s tau, Spearman’s rho, Gini’s gamma share the following 
properties  



Copulas, Higher-Moments and Tail Risks

Nov 2005

Optimal “orthogonal”  decomposition of multivariate risks 
in terms of     -marginal distributions

 -intrinsic dependence

2005



Extreme dependence
Definition of copula





ρ1=0.52      ρ2 =0.7



• Gaussianization of multivariate distributions

• Copulas

• Test of the Gaussian copula hypothesis

• Extreme conditional dependence measures

• Tail dependence for factor models



Generalized Pareto Distribution (GPD)

for the pdf of events conditioned to be larger than some 
threshold

three limit pdf’s with three domains of attraction:

Characterization of the pdf of EXTREMES 



Defining

In practice: 

Power law tail behavior (Frechet), exponential (Gumbel) 
or finite upper value (Weibull): 



U N C L A S S I F I E D

U N C L A S S I F I E D

Approved for Unlimited Release
LA-UR-07-7711
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New Approach 
to Constructive Model Validation

With thanks to: 
Jerry Brock, François Hemez, Vladilen Pisarenko, Kathy Prestridge, 

Bill Rider, Chris Tomkins, Tim Trucano, Kevin Vixie

Didier Sornette,(1)  Anthony Davis,(2)   Kayo Ide,(3)    James R. Kamm(2)

     dsornette@ethz.ch                      adavis@lanl.gov            kayo@atmos.ucla.edu            kammj@lanl.gov

(1)Eidgenössische Technische Hochschule (ETH) Zürich    
(2)Los Alamos National Laboratory (LANL)

(3)University of California at Los Angeles (UCLA)



“Validation” has a (more-or-less) 
consensus definition.

• ASC: The process of confirming that 
code predictions adequately represent 
measured physical phenomena.

Holy 
Grail

Nature

Simulation

Theory Experiment

Verification

MeasurementModels

Validation

• AIAA/ASME:   The process of determining the degree 
to which a model is an accurate representation of the 
real world from the perspective of its intended uses.

Validation is about physics

• Schlesinger (1979): The substantiation that a model 
within its domain of applicability possesses a 
satisfactory range of accuracy consistent with the 
intended applications of the model.

• P. Roache (1998): Validation is demonstrating that 
one solves the correct equations.



Studies from a range of disciplines suggest 
that principled validation is necessary.

“The two most common biases are over-optimism 
and overconfidence. Overconfidence refers to a 
situation whereby people are surprised more 
often than they expect to be.  Effectively, people 
are generally much too sure about their ability to 
predict. This tendency is particularly pronounced 
amongst experts. That is to say, experts are more 
overconfident than lay people. This is consistent 
with the illusion of knowledge driving  
overconfidence.”  
J. Montier, in The Folly of Forecasting: Ignore All 
Economists, Strategists & Analysts

“Nobody’s perfect, and most people drastically underestimate their distance from that state.” 
Mahaffy’s First Law of Human Nature



We propose a validation “loop” with 
four distinct steps. 

1.
 Start with a prior trust of the model’s value, 
measured by the quantity Vprior .

2.
 Conduct an experiment or observation, perform the 
corresponding simulation, and compare results.

• Which experiments?
     •  How to calibrate a 
simulation?

• How to compare experimental data and model results? 

 Vprior is a gauge of accumulated trust or confidence.  
  On the first iteration of this loop, arbitrarily set Vprior = 1.

 The change in Vprior is important, not its absolute value.

 Each of these three tasks presents its own challenges.

“In science, if you know what you are doing, you should not be doing it.” 
Richard Hamming 



                                        trust/confidence has increased.
                                        trust/confidence has decreased.

A complete iteration in this validation 
process has well-defined characteristics. 
3.
 Assign a metric-based “grade” of the quality of the 

comparison between observations yobs and model M.

€ 

Vposterior Vprior  =  F[p(M |yobs), q ; cnovel]
4.
 Update to obtain the posterior trust as:

€ 

Vposterior  >  Vprior  ⇒

€ 

Vposterior  <  Vprior  ⇒

“Mathematics is an interesting intellectual sport but it should not be allowed to stand in the 
way of obtaining sensible information about physical processes.”  Richard Hamming

 This is ideally formulated as a statistical test of significance 
in which the hypothesis (i.e., the model results) is tested 
against the alternative, which is “all the rest.”

 This grade p(M | yobs) quantifies the quality of the comparison 
compared against the reference likelihood q of “all the rest.”

  cnovel measures the novelty or impact of the experiment.



Assume the code is correct.
Only do a qualitative comparison  
(e.g., the viewgraph norm).
Use problem-specific special methods or 
settings.
Use only code-to-code comparisons.
Use only one mesh.
Only show the results that make the code look 
good, viz., the ones that appear correct.
Don’t differentiate between accuracy  

 Lust
 Gluttony



 Envy

 Wrath
 Sloth
 Pride



 Avarice

Traditional 
“7 Deadly Sins”

Otto Dix, 1933Hieronymus Bosch. 1485

“Seven Deadly Sins of V&V”



 Assume the code has flaws, bugs, and errors 
then find them—and fix them!

 Be quantitative.
 Verify and Validate the same thing.
 Use analytic solutions & experimental data.
 Use systematic mesh refinement.
 Show all results—reveal the shortcomings.
 Assess accuracy and robustness separately.

 Prudence      
 

 Temperance
 Faith

 
 Hope
 Fortitude
 Justice
 Charity

Traditional 
“7 Cardinal Virtues”

“Seven Virtuous V&V Practices”
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Portfolio diversification: examples 

44
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Most great investors, from David Ricardo to Warren Buffett, have made
most of their fortunes by betting on UUU (Unique, Unknown, Unknowable)
situations. 

Ricardo allegedly made 1 million pounds (over $50 million today) – roughly 
half of his fortune at death – on his Waterloo bonds.

Buffett has made dozens of equivalent investments. Though he is best 
known for the Nebraska Furniture Mart and See’s Candies, or for long-term 
investments in companies like the Washington Post and Coca Cola, 
insurance has been Berkshire Hathaway’s firehose of wealth over the years. 
And insurance often requires UUU thinking. 

Many experts saw as a UUU insurance situation, so they steered clear; but 
he saw it as offering excess premium relative to risk, so he took it all.

45

Investing in the UNKNOWN
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The three largest risks to the financial and economic systems:

-moral hazard

-herding

-Three and more bubbles: towards the 
perfect storm
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Managing the economy and the financial stock markets ? 

time

price

Famous bubbles and crashes

“We, at the Federal Reserve…recognized that, despite our  suspicions, it was 
very difficult to definitively identify a bubble  until after the fact, that is, 
when its bursting confirmed its existence… 

Moreover, it was far from obvious that bubbles, even if identified early, could 
be preempted short of the Central Bank inducing a substantial contraction 
in economic activity, the very outcome we would be seeking to avoid.”


 
 
 
 
 
 A. Greenspan (Aug., 30, 
2002)



• Added-value strategies / expected returns
1. Asymmetric information between managers and investors
2. Reverse engineering of hedge-funds and derivative strategies
3. Combining portfolio and investment strategies

• Risk measure and control
1. Scenario and crises analyses
2. Robust statistical methods to address model error

• Bubbles, crashes and extreme risks of unsustainable regimes
1. The “Crisis Observatory” and crash alarm index
2. Robust multivariate scanning of world assets
3. NL models with positive and negative feedbacks

• Macro and micro economic analyses
1. Separating information from “noise’’ and false consensus
2. Endogenous vs exogenous extreme risks

My Research Agenda to Address Risks in Financial Management


