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“Heaven and Earth (Three Sisters
Island Trilogy)” by N. Roberts.

* Collective dynamics and organization of social agents Dynam ics of success
(Commercial sales,YouTube, Open source softwares,
Cyber I'iSkS) “Heaven and Earth (Three Sisters

Island Trilogy)” by N. Roberts.

* Agent-based models of bubbles and crashes, credit risks,
systemic risks

“Strong Women Stay Young” by Dr. M. Nelson .

® Prediction of complex systems, stock markets, social
systems

* Asset pricing, hedge-funds, risk factors...
* Human cooperation for sustainability

® Natural and biological hazards (earthquakes, landslides,
epidemics, critical illnesses...)
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(3 guest-professors, 5 foreign associate professors,
3 post-docs, 2 senior researcher, 10 PhD students, 6-8 Master students)
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Crises are not
but

“Dragon-kings”
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The Paradox of the 2007-20XX Crisis

(trillions of US$)




“fat-tail event” ?




Self-organized criticality
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Earthquakes Cannot Be Predicted
Robert J. Geller, David D. Jackson, Yan Y. Kagan, Francesco Mulargia
Turcotte (1999) Science 275, 1616-1617 (1997)
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Flux (#/m”2/year)

Heavy tails in pdf of earthquakes Heavy tails in pdf of seismic rates

SCEC, 1985-2003, m22, grid of 5x5 km, time step=1 day
(Saichev and Sornette, 2005)

Harvard catalog

Heavy tails in ruptures Heavy tails in pdf of rock falls,
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Heavy tails in pdf of forest fires
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Fig. 2. Noncumulative frequency-area distributions for actual forest fires and wildfires in the United
States and Australia: (A) 4284 fires on U.S. Fish and Wildlife Service lands (1986—1995) (9), (B) 120 fires
in the western United States (1150-1960) (70), (C) 164 fires in Alaskan boreal forests (1990-1991)
(77), and (D) 298 fires in the ACT (1926—1991) (72). For each data set, the noncumulative number of
fires per year (—dN/dA;) with area (A;) is given as a function of A, (73). In each case, a reasonably
good correlation over many decades of A, is obtained by using the power-law relation (Eq. 1) with «
= 1.31 to 1.49; —« is the slope of the best-fit line in log-log space and is shown for each data set.

Malamud et al., Science 281 (1998)

Heavy tails in pdf of Solar flares

(Newman, 2005)
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Heavy tails in pdf of Hurricane losses
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Heavy tails in pdf of rain events

Peters et al. (2002)
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City sizes (Zipf’s law)
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Fig. 2. Tail cumulative distribution function of
U.S. firm sizes, by receipts in dollars. Data are
for 1997 from the U.S. Census Bureau, tabulat-
ed in bins whose width increases in powers of
10. The solid line is the OLS regression line
through the data and has slope of 0.994 (SE =
0.064; adjusted R? = 0.976).

Heavy-tail of
price financial

OUTLIE! returns OUTLIERS

Heavy-tail of movie sales
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Heavy-tail of pdf of book sales
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Heavy-tail of pdf of terrorist intensity

Johnson et al. (2006)

Heavy-tail of pdf of health care costs
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Rupper et al. (2002)

Heavy-tail of pdf of war sizes

Levy (1983); Turcotte (1999)




Heavy-tail of cdf of cyber risks

b=0.7

ID Thefts

Heavy-tail of YouTube view counts

VIEWS
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Black Swan story

® Unknown unknowable
event

* cannot be diagnosed in advance,
cannot be quantified, no
predictability

® No responsability (wrath
of “God”)

® One unique strategy:
long put and insurance




Causes of the 2007-XXXX crisis?

® Real-estate loans and MBS as fraction of bank assets

® Managers greed and poor corporate governance problem
® Deregulation and lack of oversight

® Bad quantitative risk models in banks (Basel Il)

® Lowering of lending standards

® Securitization of finance

® |everage

® Rating agency failures

® Under-estimating aggregate risks

® Growth of over-capacity

+ facilitating factors (Freddy Mac and Fanny Mae, social politics ...)




Dragons and PREDICTION




Dragon-king story

Real Corporate Profits

&00

® Most crises are

“endogenous” A~ //\
* can be diagnosed in advance, %auu
can be quantified, (some) predictability Ezﬂﬂ N\ / \/ o

Ve

interest, role of regulations PSS PSS
After-tax domestic corporate profits with inventory and
capital cost adjustments

® Responsibility, accountability [ o — e ]

® Moral hazard, conflict of T

® Strategic vs tactical time-
dependent strategy

® Weak versus global signals

http://www.businessweek.com/the_thread/economicsunbound/archives/2009/03/a_bad_decade_fo.html Michael Mandel




Dragon-king story

Dragon-king-outlier drawdowns

v

Require new different mechanism

v

Follow excesses (“‘bubbles™)

Bubbles are collective endogenous excesses
fueled by positive feedbacks

Most crises are “endogenous”

Possible diagnostic and predictions
via “coarse-grained” metrics (forest versus trees)




Beyond power laws: 7 examples of “Dragons”

Financial economics: Outliers and dragons in the distribution of
financial drawdowns.

Population geography: Paris as the dragon-king in the Zipt
distribution of French city sizes.

Material science: failure and rupture processes.

Hydrodynamics: Extreme dragon events in the pdf of turbulent
velocity fluctuations.

Metastable states in random media: Self-organized critical random
directed polymers

Brain medicine: Epileptic seizures

Geophysics: Gutenberg-Richter law and characteristic

carthquakes. B




Crashes as ““Black swans”’?

Traditional emphasis on
Daily returns do not reveal
any anomalous events

(  “Black swans”

22




Better risk measure: drawdowns

-




“Dragons’ of financial risks

A. Johansen and D. Sornette, Stock market crashes are outliers,
European Physical Journal B 1, 141-143 (1998)

A.Johansen and D. Sornette, Large Stock Market Price Drawdowns Are Outliers,
Journal of Risk 4(2), 69-110, Winter 2001/02

N (DD) = Aexp (- (|DD|/x)?).




“Dragons” of financial risks

(require special mechanism and may be more predictable)

LogP]l

Dow Jones Industrial Average Cut-off u  Quantile z In (Ly) In(L;) T Proba
3% 87% 0.916,0.940 4890.36 4891.16 1.6 20.5%
6% 97% 0.875,0.915 494436 4947.06 54 2.0%
9% 99.0% 0.869,0.918 4900.75 4903.66 5.8 |1.6%
12% 99.7% 0.851,0.904 4872.47 4877.46 10.0 [0.16%
15% 99.7% 0.843,0.898 4854.97 4860.77 11.6 |0.07%
18% 99.9% 0.836,0.890 4845.16 4851.94 13.6 |0.02%

1 b 1 1
-0.2 -0.1 o o 0z 032
Drawdown Drawwup




10% daily drop on Nasdaq : 1/1000 probability
1 in 1000 days => 1 day in 4 years
30% drop in three consecutive days?

(1/1000)*(1/1000)*(1/1000) = (1/1000°000°000)

=> one event in 4 millions years!




Positive feedbacks
-bubble phase

-crash phase

dp J
_ =
dt P

p(t) = (i)_m (t. — )™

m

m=1/(d—1) >0andt, =ty +mpy ?/c.

Bubble preparing a crisis:
Faster than exponential
transient unsustainable
growth of price




e Technical and rational mechanisms
1. Option hedging
2. Insurance portfolio strategies
3. Trend following investment strategies
4. Asymmetric information on hedging strategies

e Behavioral mechanisms:
1. Breakdown of “psychological Galilean invariance”
2. Imitation(many persons)
a) It is rational to imitate
b) It is the highest cognitive task to imitate
c) We mostly learn by imitation
d) The concept of "CONVENTION” (Orléan)
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Imitation

-Imitation 1s considered an efficient mechanism
of social learning.

- Experiments in developmental psychology suggest that infants use imitation to get to
know persons, possibly applying a ‘like-me’ test (‘persons which I can imitate and
which imitate me’).

- Imitation is among the most complex forms of learning. It is found in highly socially
living species which show, from a human observer point of view, ‘intelligent’ behavior
and signs for the evolution of traditions and culture (humans and chimpanzees, whales
and dolphins, parrots).

- In non-natural agents as robots, tool for easing the programming of complex tasks or
endowing groups of robots with the ability to share skills without the intervention of a
programmer. Imitation plays an important role in the more general context of

interaction and collaboration between software agents and human users. -




Thy Neighbor’s Portfolio: Word-of-Mouth Effects
in the Holdings and Trades of Money Managers

THE JOURNAL OF FINANCE ¢ VOL. LX, NO. 6 ¢« DECEMBER 2005
HARRISON HONG, JEFFREY D. KUBIK, and JEREMY C. STEIN*

A mutual fund manager is more likely to buy (or sell) a particular stock in any quarter
if other managers in the same city are buying (or selling) that same stock. This pattern
shows up even when the fund manager and the stock in question are located far apart,
so it is distinct from anything having to do with local preference. The evidence can
be interpreted in terms of an epidemic model in which investors spread information
about stocks to one another by word of mouth.

A fundamental observation about human society is that people who
communicate regularly with one another think similarly. There is at any
place and in any time a Zeitgeist, a spirit of the times. ... Word-of-mouth

transmission of ideas appears to be an important contributor to day-to-day
or hour-to-hour stock market fluctuations. (pp. 148, 155) Shiller (2000)

Humans Appear Hardwired To Learn By 'Over-Imitation’
ScienceDaily (Dec. 6, 2007) — Children learn by imitating adults--so much so that they
will rethink how an object works if they observe an adult taking unnecessary steps when
using that object, according to a new Yale study.




Finite-time
Singularity

as a result of positive
feedbacks

Artist’s
illustration of
matter from a
red giant star
being pulled
toward a black
hole.

* Planet formation in solar system by run-away accretion of planetesimals

e PDE’s: Euler equations of inviscid fluids and rela-
tionship with turbulence

¢ PDE’s of General Relativity coupled to a mass field
leading to the formation of black holes

e Zakharov-equation of beam-driven Langmuir tur-
bulence in plasma

e rupture and material failure

e Farthquakes (ex: slip-velocity Ruina-Dieterich fric-
tion law and accelerating creep)

e Models of micro-organisms chemotaxis, aggregat-
ing to form fruiting bodies

e Surface instability spikes (Mullins-Sekerka). jets
from a singular surface. fluid drop snap-off

e Fuler’s disk (rotating coin)

e Stock market crashes...




Beyond power laws: 7 examples of “Dragons”™

Financial economics: Outliers and dragons in the distribution of
financial drawdowns.

Population geography: Paris as the dragon-king in the Zipt
distribution of French city sizes.

Material science: failure and rupture processes.

Hydrodynamics: Extreme dragon events in the pdf of turbulent
velocity fluctuations.

Metastable states in random media: Self-organized critical random
directed polymers

Brain medicine: Epileptic seizures

Geophysics: Gutenberg-Richter law and characteristic
earthquakes.




Paris as a king-dragon
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Jean Laherrere and Didier Sornette, Stretched exponential distributions in Nature and Economy: " Fat tails"
with characteristic scales, European Physical Journal B 2, 525-539 (1998)




Beyond power laws: 7 examples of “Dragons”

Financial economics: Outliers and dragons in the distribution of
financial drawdowns.

Population geography: Paris as the dragon-king in the Zipt
distribution of French city sizes.

Material science: failure and rupture processes.

Hydrodynamics: Extreme dragon events in the pdf of turbulent
velocity fluctuations.

Metastable states in random media: Self-organized critical random
directed polymers

Brain medicine: Epileptic seizures

Geophysics: Gutenberg-Richter law and characteristic
34
earthquakes.
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Energy distribution for the [+-62] specimen #4 at different times, for 5 time windows with 3400
events each. The average time (in seconds) of events in each window is given in the caption.

H. Nechad, A. Helmstetter, R. El Guerjouma and D. Sornette, Andrade and Critical Time-to-Failure Laws in Fiber-Matrix
Composites: Experiments and Model, Journal of Mechanics and Physics of Solids (JMPS) 53, 1099-1127 (2005)




Beyond power laws: 7 examples of “Dragons”

Financial economics: Outliers and dragons in the distribution of
financial drawdowns.

Population geography: Paris as the dragon-king in the Zipt
distribution of French city sizes.

Material science: failure and rupture processes.

Hydrodynamics: Extreme dragon events in the pdf of turbulent
velocity fluctuations.

Metastable states in random media: Self-organized critical random
directed polymers

Brain medicine: Epileptic seizures

Geophysics: Gutenberg-Richter law and characteristic
earthquakes.




Mathematical Geophysics Conference EXtreme Earth Events
Villefranche-sur-Mer, 18-23 June 2000




— L'vov, V.S., Pomyalov,
. A. and Procaccia, I.
- -1.0 (2001) Outliers,
'ﬁ'_ ‘ Extreme Events and
%" s \‘\ Multiscaling,
.~ Physical Review E
5 6305 (5), 6118, U158-
£ 20 '. - U166.
§ ..o
-2.5
-30 - > o '
l o oo et
0 5 6 7

2 2
fuy|i<uy >

FiG. 3.2. Apparent probability distribution function of the square of the fluid veloc-
ity, normalized to its time average. in the eleventh shell of the oy model of hydro-
dynamic turbulence discussed in the text. The vertical axis is in logarithmic scale
such that the straight line. which helps the eye, qualifies as an apparent exponential
distribution, Note the appearance of extremely sparse and large bursts of velocities at
the extreme right above the extrapolation of the straight line. Reproduced from |252).
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Pdf of the square of the

Velocity as in the previous figure
but for a much longer

time series, so that the tail

of the distributions for large
Fluctuations is much better
constrained. The hypothesis

that there are no outliers is tested
here by collapsing the
distributions for the three shown
layers. While this is a success for
small fluctuations, the tails of the
distributions for large events are
very different, indicating that
extreme fluctuations belong to a
different class of their own and
hence are outliers.

L'vov, V.S., Pomyalov, A. and Procaccia, I. (2001) Outliers, Extreme Events and Multiscaling,

Physical Review E 6305 (5),6118, U158-U166.




Beyond power laws: 7 examples of “Dragons”

Financial economics: Outliers and dragons in the distribution of
financial drawdowns.

Population geography: Paris as the dragon-king in the Zipt
distribution of French city sizes.

Material science: failure and rupture processes.

Hydrodynamics: Extreme dragon events in the pdf of turbulent
velocity fluctuations.

Metastable states in random media: Self-organized critical random
directed polymers

Brain medicine: Epileptic seizures

Geophysics: Gutenberg-Richter law and characteristic
earthquakes.




Metastable states in random media
Self-organized critical random directed polymers

Per Jogi, Didier
Sornette and
Michael Blank,
Fine structure
and complex
exponents in
power law
distributions
from random
maps, Phys.
Rev. E 57
120-134 (1998)




Definition of “avalanches”




W2/3
ol+u

m=2/5.

P(S)dS~

+ characteristic avalanche scale




Two characteristic scales and their scaling laws

Per Jogi, Didier Sornette and
Michael Blank, Fine structure and
complex exponents in power law
distributions from random maps,
Phys. Rev. E 57 120-134 (1998)




Beyond power laws: 7 examples of “Dragons”

Financial economics: Outliers and dragons in the distribution of
financial drawdowns.

Population geography: Paris as the dragon-king in the Zipt
distribution of French city sizes.

Material science: failure and rupture processes.

Hydrodynamics: Extreme dragon events in the pdf of turbulent
velocity fluctuations.

Metastable states in random media: Self-organized critical random
directed polymers

Brain medicine: Epileptic seizures

Geophysics: Gutenberg-Richter law and characteristic
46
earthquakes.




Epileptic Seizures — Quakes of the Brain?

with lvan Osorio - KUMC & FHS

L R Mark G. Frei - FHS
— B John Milton -The Claremont Colleges
D I RFD 1-8

(49-56) (57-64)
(arxiv.org/abs/0712.3929)

LTAD 1-6 RTAD 1-6
(1-6) (9-14)
LTMD 1-6 RTMD 1-6
(17-22) (25-30)
LTPD 1-6 RTAD 1-6
(33-38) (41-46)

Focus
Key: L=Left
R=Right

A=Anterior

M=Mesial
: P=Posterior

' D=Depth
Depth Needle Electrodes Contact Numbering: N ... T=Temporal

F=Frontal




Bursts and Seizures
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Gutenberg-Richter distribution of energies
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Pdf of inter-event waiting times
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Gutenberg-Richter distribution of sizes Omori law: Direct and Inverse

The longer it has been since the last event,

P df of inter-event waiting times the longer it will be since the next one!
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19 rats treated intravenously (2) with the convulsant 3-mercapto-proprionic acid (3-MPA)

54




SYNCHRONISATION AND COLLECTIVE EFFECTS
IN EXTENDED STOCHASTIC SYSTEMS

Firetflies

Earthquake-fault model

(Prof. R.E. Amritkar)

Miltenberger et al. (1993)




Generic diagram for coupled threshold

oscillators of relaxation
Interaction

(coypllng) strength Coexistence of SOC

and Synchronized behavior

SYNCHRONIZATION
10 | EXTREME RISKS +

1

0.1

SELF-ORGANIZED CRITICALITY

* *

0.01

0.001 INCOHERENT
0.001 0.01 0.1 1 10 ]

Heterogeneity; level of compartmentalization




Landau-Ginzburg Theory of Self-Organized Criticality

Normal form of sub-critical bifurcation

and of Dragon-kings!

L. Gil and D.
Sornette
“Landau-Ginzburg
theory of self-
organized criticality”,
Phys. Rev.Lett. 76,
3991-3994 (1996)

Diffusion equation

57




fast hysteresis cycle

slow hysteresis
cycle

w =10 = 0.1

System sizes range from L/a = 64 to 2048. P(M)dM »_vq;w—(vlﬁLM)dM.




fast hysteresis cycle

slow hysteresis

cycle
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Generic diagram for coupled threshold

oscillators of relaxation
Interaction

(coypllng) strength Coexistence of SOC

and Synchronized behavior

SYNCHRONIZATION
10 | EXTREME RISKS +

1

0.1

SELF-ORGANIZED CRITICALITY

* *

0.01

0.001 INCOHERENT
0.001 0.01 0.1 1 10 ]

Heterogeneity; level of compartmentalization




Low dose of convulsant in rats
(like most humans)

Distribution of inter-seizure time intervals for rat 5, demonstrating a pure power law, which is characteristic of the
SOC state. This scale-free distribution should be contrasted with the pdf’s obtained for the other rats, which are
marked by a strong shoulder associated with a characteristic time scale, which reveals the periodic regime.




Generic diagram for coupled threshold
oscillators of relaxation
Interaction

(coupllng) strength Coexistence of SOC

SYNCHRONIZATION and Synchronized behavior
EXTREME RISKS
10
1
0.1
0.01 SELF-ORGANIZED CRITICALITY
0.001 INCOHERENT
0.001 0.01 0.1 1 10

Heterogeneity; level of compartmentalization




Generic diagram for coupled threshold
oscillators of relaxation
Interaction

(coupllng) strength Coexistence of SOC

SYNCHRONIZATION and Synchronized behavior
EXTREME RISKS
10
1
0.1
0.01 SELF-ORGANIZED CRITICALITY
0.001 INCOHERENT
0.001 0.01 0.1 1 10

Heterogeneity; level of compartmentalization




Some humans
are like rats
with large
doses of
convulsant

The pdf’s of the seizure
energies and of the inter-
seizure waiting times for
subject 21.

Note the shoulder in each
distribution,
demonstrating the
presence of a
characteristic size and
time scale, qualifying the
periodic regime.
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Beyond power laws: 7 examples of “Dragons”

Financial economics: Outliers and dragons in the distribution of
financial drawdowns.

Population geography: Paris as the dragon-king in the Zipt
distribution of French city sizes.

Material science: failure and rupture processes.

Hydrodynamics: Extreme dragon events in the pdf of turbulent
velocity fluctuations.

Metastable states in random media: Self-organized critical random
directed polymers

Brain medicine: Epileptic seizures

Geophysics: Gutenberg-Richter law and characteristic
65
earthquakes.




Complex magnitude distributions

Characteristic earthquakes?

Southern California

Singh, et. al., Knopoff, 2000,
1983, BSSA 73, PNAS 97,
1779-1796 11880-11884

Main, 1995, BSSA
85, 1299-1308

Wesnousky, 1996, BSSA 86, 286-291




Predictability of catastrophic events: Material
rupture, earthquakes, turbulence, financial
crashes, and human birth

2522-2529 PNAS February 19, 2002 vol. 9% supod. 1
D. Sornette




Simplest Example of a “More is Different” Transition
Water level vs. temperagure

1 il
=

Em/ =
= The breaking of

L L Q/ macroscopic
linear

. N
1Kg @ @ 6:@‘ extrapolation
950c( 97 99§é % 101

BOILING PHASE TRANSITION
More is different: a single molecule does not boil at 100C?°

Prof. Dr. Didier Sornette www.er.ethz.ch D-MTEC Chair of Entrepreneurial Risks



Generic prediction diagram

Interaction (coupling)

strength

1

0.1

SYNCHRONIZATION
10 | EXTREME RISKSt

Coexistence of SOC
and Synchronized
behavior

0.01 SELF-ORGANIZED CRITICALITY
0.001 INCOHERENT
0.001 0.01 0.1 1 10

Heterogeneity
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Generic Critical Precursors to a Bifurcation
Braxton hiCkS COntraCtionS (Simple example Of

Catastrophe theory)

-Amplitude of fluctuations
-Response to external forcing

Sornette, D. Carbone, F.Ferre, C. Vauge and E.Papiernik, Modéle
mathématique de la parturition humaine : implications pour le diagnostic
prénatal, Médecine/Science 11, n°8, 1150-1153 (1995)

gt horizonial diviskin = Tininute

one verical division = | atbiwary pressurg und

T e T T T
BB D

D. Sornette, F. Ferre and E.Papiernik

Mathematical model of human gestation and parturition :
implications for early diagnostic of prematurity and post-maturity ol I T 5 k) i
Int. J. Bifurcation and Chaos 4, N°3, 693-699 (1994) TRl el L e e




Critical Precursory Fluctuations
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Methodology for predictability of crises

Strategy: look at the forest rather
than at the tree

Our prediction system is now
used in the industrial phase
as the standard testing

procedure.
E A D S J.-C. Anifrani, C. Le Floc'h, D. Sornette and B. Souillard
"Universal Log-periodic correction to renormalization group scaling for rupture stress
LAUNCH prediction from acoustic emissions", J.Phys.I France 5, n°6, 631-638 (1995)
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Various Bubbles and Crashes

orice

Each bubble has been rescaled vertically and translated

to end at the time of the crash
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Methodology for predictability of crises

A Consistent Model of ‘Explosive’ Financial Bubbles With Mean-Reversing Residuals
L. Lin, R. E. Ren and D. Sornette (2009) (http://arxiv.org/abs/0905.0128)

dl
i i+ pX + kh(t) |dt — apyYdt + (oy + ow )dW




Endogenous vs exogenous crashes

1. Systematic qualification of ‘“dragon-kings” in pdfs of drawdowns

2. Existence or absence of a ‘“critical’’ behavior by LPPL patterns
found systematically in the price trajectories preceding this
outliers

Results: In worldwide stock markets + currencies + bonds

*21 endogenous crashes
*10 exogenous crashes

A. Johansen and D. Sornette, Shocks, Crashes and Bubbles in Financial Markets,

Brussels Economic Review (Cahiers economiques de Bruxelles), 49 (3/4), (2006) 27




Hong-Kong

| [l
]

'
4

Red line is 13.8% per year: but
The market is never following the average
growth; it is either super-exponentially
accelerating or crashing

Patterns of price trajectory during 0.5-1 year before each peak: Log-periodic power law
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Predictability of the 2007-XXXX crisis:
15y History of bubbles and Dragon-kings

 The ITC “new economy” bubble (1995-2000)

« Slaving of the Fed monetary policy to the stock market descent

(2000-2003)
« Real-estate bubbles (2003-2006)

MBS, CDOs bubble (2004-2007) and stock market bubble
(2004-2007)

« Commodities and Qil bubbles (2006-2008)

Didier Sornette and Ryan Woodard
Financial Bubbles, Real Estate bubbles, Derivative Bubbles, and the Financial and Economic Crisis (2009)
(http://arxiv.org/abs/0905.0220)
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THE NASDAQ CRASH OF APRIL 2000

'Internet stocks

The Internet stock index
and non-Internet stock
index the Nasdaq
composite which are
equally weighted.

1/2/1998-12/31/2002.

The two indexes are
scaled to be 100 on
1/2/1998.
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Real-estate in the UK

W.-X. Zhou, D. Sornette, 2000-2003 real estate bubble in the UK but not in the USA, Physica A 329
(2003) 249-263.




Real-estate in the USA

W.-X. Zhou, D. Sornette | Physica A 361 (2006) 297-308




bubble peaking in Oct. 2007

Source: DS + R. Woodard (FCO, ETH Zurich)
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R.Woodard and D.Sornette (2008)
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2006-2008 Qil bubble
Speculation vs supply-demand

D. Sornette, R.
Woodard and W.-X.
Zhou, The 2006-2008
Oil Bubble and
Beyond,

Physica A 388,
1571-1576 (2009)
(arXiv.org/abs/
0806.1170)

Typical result of the calibration of the simple LPPL model to the oil price in US$ in shrinking windows with starting
dates tstart moving up towards the common last date tiast = May 27, 2008.




The Global BUBBLE

2003 2004 2005 2006 2007 2008 2009

PCA first component on a data set containing, emerging markets equity indices, freight
indices, soft commodities, base and precious metals, energy, currencies...

(Peter Cauwels FORTIS BANK - Global Markets)
86




The illusionary “PERPETUAL MONEY MACHINE”

Deutsche Credit Societe

Morgan Bank Agricole Generale Barclays Unicredit Credit
Stanley O 0 C Suisse
Citigroup HSBC
JPMorgan
GoIdman BNP Santander
Paribas

{ ' Market value as of October 20th 2008, $bn

Source: J.P. Morgan, Bloomberg, Oct 20 2008 () Market value as of Q2 2007, $bn




Securitization of non-financial assets
(commodities, real-estate, credit)
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THE GREAT MODERATION

__Source: SIR JOHN GIEVE, Deputy Governor, Bank of England, Feb 2009

Variance of inflation
4

De jure gold standard
¢ (18551913)

Floating of the pound to mflation targeting
® (1972-1992)

Bretton Woods
(19<8-1972)
L

Inter-war peniod
4 (1922-1939)

Inflation targeting
(1992-2004)

Variance of oupiut

Motes: Shaded bars indicate recessions. The dashed red line indicates the onset of the
currentrecession. Volatility is computed using deviations of the GDP growth rate from

Percent a constant mean and 8 GARCH (1,1) with a 0.729 first-order serial correlation.
10 e Sources: Bureau of Economic Analysis; authors' calculations.
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Separation of financial and credit risks

Coupling strength increases

—

I’ISRSI

Securitization leads to larger inter-connectivity

pdf
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Separation of financial and credit risks

pdf

Coupling strength increases

—

I’ISRSI

Securitization leads to larger inter-connectivity
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In summary

Each excess is partially “solved” by the subsequent
excess... leading to a succession of

-unsustainable wealth growth

-instabllities

The present crisis+recession is the consolidation after
this series of unsustainable excesses.

One could conclude that the extraordinary severity of
this crisis is not going to be solved by the same of
implicit or explicit “bubble thinking”.

"The problems that we have created cannot be solved at the level of
thinking that created them." Albert Einstein
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Absence of fundamental change

-March-August 09 equities rally esp. based on financials that have
reported excellent Q1 figures based on trading (root of the actual
problem), there is a lot to be told about that...

- financial institutions accounting is more opaque and creative as
ever, just look at the recent changes, launched, actually in order to
solve the problem (which roots again in creativity of frying air).

- TARP and PPIP are launched in order to artificially pump up asset
prices based on leverage and asymmetric upside downside risk
taking (investors vs tax payers) - again the roots of the current
crisis.

-Debts of private institutions has been transformed into government
debts (sustainable?)

TARP: trouble asset release program August 2009
PPIP: public-private investment program




a Financial Crisis Observatory
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The Financial Bubble Experiment
advanced diagnostics and forecasts of bubble terminations

Hypothesis H1: financial (and other) bubbles
can be diagnosed in real-time before they end.

Hypothesis H2: The termination of financial
(and other) bubbles can be bracketed using
probabilistic forecasts, with a reliability better
than chance (which remains to be quantified).

95




The Financial Bubble Experiment:
advanced diagnostics and forecasts of bubble terminations

The Financial Crisis Observatory*
Department of Management, Technology and Economics,
ETH Zurich, Kreuzplatz 5, CH-80382 Zurich, Switzerland

(Dated: November 2, 2009)

arXiv:0911.0454v1 [g-fin.CP] 2 Nov 2009
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Forecasting financial crashes: the ultimate experiment begins
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Credit default swap

18 Feb 2009 to 18 June 09




The Chinese Equity Bubble: Ready to Burst

K. Bastiaensen, P. Cauwels, D. Sornette, R. Woodard and W.-X. Zhou

July 10, 2009 (http://arxiv.org/abs/0907.1827)




10 July 2009

18 Feb 2009 to 18 June 09




Merrill Lynch index on Corporates non financials 1o septos)

90% confidence: tc <24 October 2009
60% confidence: tc <30 September 2009




* a defense of trans-disciplinarity

» out-of-equilibrium view of the world
(economics, geosciences, biology...)

« extreme events are the rule rather than
the exception. Their study reveal
important new mechanisms.

* the question of prediction
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Final remarks

1-All proposals will fail if we do not have better science and better
metrics to monitor and diagnose (ex: biology, medicine, astronomy,
chemistry, physics, evolution, and so on)

2-Leverage as a system variable versus the illusion of control by
monetary policy, risk management, and all that

3-Need to make endogenous policy makers and regulators
(“creationist” view of government role, illusion of control and law of
unintended consequences of regulations)

4-Fundamental interplay between system instability and growth; the
positive side of (some) bubbles

5-Time to reassess goals (growth vs sustainability vs happiness). In
the end, endogenous co-evolution of culture, society and economy

KEY CHALLENGE: genuine trans-disciplinarity by
TRAINING in 2-3 disciplines + CHANGE OF CULTURE
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