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Nassim Taleb’s The Black Swan
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THE INTERNATIONAL BESTSELLER

The Impact of the Highly Improbable

‘Great fun ... brash, stubborn, entertaining,
opinionated, curious, cajoling’

Nassim Nicholas Taleb @

.






Outline:

7/- Nassim Taleb’s The Black Swan

—

B




Outline:

Risk, complex systems, failure

Nassim Taleb’s The Black Swan




Outline:

Extreme Value Analysis

Nassim Taleb’s The Black Swan
Risk, complex systems, failure




Outline:

EVA in program auditing I:
quantifying exposure & p

Nassim Taleb’s The Black Swan

Risk, complex systems, failure
Extreme Value Analysis




Outline:
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Risk, complex systems,
failure, lessons from accident
investigation and safety

engineering
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Swiss Cheese model (Orlandella/Reason)
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Summary

Black Swan Complex " Complex
events ~— — processes, interactions
e tg;hnolog 3 e
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= __failure
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to some degree ,
S = Fail .
unpredictably

Fail i_n non-
repeating ways



Drift into failure
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Intended
operating
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System:
Linear Complex

Coupling:
Tight

James Clerk Maxwell
(1839-1879)




1ons

Complex operat




insert slide:
- post-accident attribution to human error

- hindsight bias
- human factors engineering
- photo of employee
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Black Swan

“Information
arbitrage ~
Fat-tailed
phenomena’
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Extreme Value Analysis
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...often doesn’t work



Benoit Mandelbrot
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FRACTALS and
SCALING

in FINANCE
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e Cotton prices exhibit
power-law behavior

e 80-20 rule of thumb

e Fractal phenomena



Vilfredo Pareto, 1848-1923

Generalized Pareto Distribution

80-20 rule



seven years of records:

Frequency distribution: self-insurance claims 2006-2012

2007 2008 2009 2010 2011 2012

99 126 149 183 165 159
6 7 11 14 12 16
5 4 4 9 6 S
1 1 4 2 1

1 2 1 1 17
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seven years of records:
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normal distribution fits poorly...

[ <7 -

o

Percentiles
r Observed Normal |[ 900
100.0% maximum 194,897 47,000 500
99.5% 54,340 34,000
90.0% 11,514 19,300 [400
75.0% quartile 4,150 12,400 300
50.0% median 1,451 4,700
25.0% quartile 401 -3,000 | [~200
10.0% 130 -9,900 100
/“R 0.5% 19 -24,700
— . —

L P B RS U IR, R SR IR
0 25000 50000 75000 100000 125000 150000 175000

Count




exponential distribution, the same...

Fit of Exponential distribution

200,000 -{Percentiles '
Observed Exponential !

100.0% maximum 194,897 53,900 :

150,000 71 gq 54 54,340 24,800 i
90.0% 11,514 10,782 :

100,000 - 75.0% quartile 4,150 6,500 i
50.0% median 1,451 3,200 |

25.0% quartile 401 1,300 :

50,000 - 10.0% 130 5007
0.5% 19 25/

-- observed == exponential fit




i

& u = location

Vilfredo Pareto O = SCG’e
19481923 k = shape

2 - 1- (k)
L (1 @) C;)@)

gw:i\ Generalized Pareto Distribution

three variables:
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Extreme value
distributions:
flexible enough to
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peaks-over-threshold (PoT): .

|

all records above a threshold
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block maxima:

largest per block of records
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Key idea: the tail has its own “child”
distribution

e No assumptions are made about the
non-extreme observations

http://www.r-bloggers.com/playing-with-quantiles-part-1/



EVA in practice, part |
quantifying exposure
& probability




EVA in practice, part |

~ N% e |s EVA suitable for the data?
e What threshold is best?

e What values for location, scale, shape?

e What losses for range of probabilities?



Location

Threshold selection:
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Diagnose fit: Quantile Plot

empirical
6
I

http://www.sldinfo.com/wp-content/uploads/2011/09/bigstock_Black _Swan_63382.jpg



Best-fit results:

> currentl <- pp.fit(current, 2375, npy = 153)

threshold 2,375
nexc 181

nllh 2,733.23
mle 71,1159 44,0339 0.574

se 3,017.5 1,775.6 0.025



EVA in practice, Part li
Compute exposure

X probability:

X
Probability of Return -95%c.i. "most  +95%c.i.
annual Period likely"
occurrence (years)

90% 1.1 70,000 76,000 82,000
40% 2.5 113,000 124,000 136,000
20% 5.0 168,000 188,000 209,000
13% 7.5 210,000 238,000 269,000
10% 10.0 246,000 282,000 321,000




EVA in practice, Part ||
risk mitigation




Annual reserve funding:

Annual contribution for reserve:
Return -95%c.l. "most  +95%c.i.
Period likely"
(years)
; B | 63,000 68,400 73,800
2.5 45,200 49,600 54,400
5.0 33,600 37,600 41,800
7.5 27,993 31,725 35,858
10.0 24,600 28,200 32,100
Annual
expense: 194,393 215,525 237,958




Frequency distribution: count of offsite services 2006-2012

Count

2006 2007 2008 2009 2010 2011

2012

Total
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Pre-audit risk management:

100% self-insured

general fund

Exposure

l

budget

-

Mitigation
(non-financial)



Tiered risk management:

Black Swans

Mitigation

(non-financial) Exposure

self-insure transfer

general fund
budget

reserve insurance

$580k $195k-$240k >$320k



"How well did it work?

Cost per occurrence (S000)

High-cost healthcare events: EVA & observed

400
j
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200 3 *200 000
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100 .3 RS §é$686«)
] X 50,000 X 60,000
100% 80% 60% 40% 20%

Probability of annual occurrence

0%




...compared to what?

Cost per occurrence (S000)

High-cost healthcare events: EVA & observed

400 1
300 -

] " zooooo
20 : % 190,000
100 3 R 80000

. X 60,000

R?=0.54739
100%  80% 60% 40% 20% 0%

Probability of annual occurrence




only six “r” commands required

Import data file:
working-filename <- scan(file = "filename.ext", sep =",")

Test whether EVA is suited for the data:
Imomplot(working-filename, identify = TRUE)

Test fit over a range of thresholds:
pp.fitrange(working-filename, 2, 5, npy = 192.6, nint = 100)

Estimate parameters for the selected threshold:
results-file <- pp.fit(working-filename, 2.7878, npy = 192.6)

Diagnostic plot of fit:
pp.diag(results-file)

Determine exposure for a given probability:
agpd(q, u, o, §)



Diagnose fit, other fit examples:

(b) Quantile Plot

(f) Quantile Plot

http://imgkid.com/black-swan-bird-wallpaper.shtml
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Cueto ORG, Soto NS, Quintero Nufiez MQ, Benitez SO, Limén NV (2013) Extreme
temperature scenarios in Mexicali, Mexico under climate change conditions. Atmdsfera

26(4):509-520 doi: 10.1016/S0187-6236(13)71092-0
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Tips:

The numbers only tell part of the story
Focus on the confidence interval

Be mindful of the black swans

Don’t over-extend
Be conservative
Trust the method




Recommended text:

credit: Sergis V. Duarte, via wikimedia.org 12/2006
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