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Benjamin Lee Whorf

The commonly held belief that the
cognitive process of all human beings
possesses a common logical structure
which operates prior to and independent

of communication through language is
erroneous.



Whort

Linguistic patterns determine what the
individual perceives about the world...
and therefore, what the individual thinks
about the world. Since these patterns
vary widely, modes of thinking and
perceiving in those utilizing different
linguistic systems results in different

world views.



Whort

We are thus introduced to a new
principle of relativity which holds that all
observers are not led by the same
physical evidence to the same physical
picture of the universe...unless their
linguistic backgrounds are similar.



Whort

We cut up and organize the spread and
flow of events because, through our
mother tongue, we are parties of an
agreement to do so, not because nature
itself is segmented in exactly what way
for all to see.



Eskimo Words to Describe Show

Powder Partially melted Snow bricks
Crusted Slush Marked by wolves
Drifting Accumulating Marked by Eskimos
Still Snow vapor Small flakes

Large wet flake Ordinary Sparkling

Melted and refrozen | Blinding Melting

Blowing Night snow Death drift

Packed Snow at dawn Burning snow




Indo-European (this is us)

* Indo-European languages emphasize time.
— Past, present, future

— Keeping of records, mathematics,
chronology

—Time as used in physics

—Interest in the past - archaeology



Hopi and Nootka (Vancouver Island)

e Distinction between past, present, and future
does not exist.

* There are no distinction between tenses, but
only an intonation of fact, memory,
expectation or custom

* Timelessness —time is not a concept
understood
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Be Rational Get Real
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What is Risk

1 in a Million
1in 10 Million
Six Sigma
10 Sigma
6%

Once in 100 years



Probability and Risk

* This year, at least one of your family
members will develop one of the most
deadly diseases known to man.



Probability and Risk

* This year, at least one of your family
members will develop the flu.



Risk Score Calculation
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Probability

Bell Curve, Power Law vs. Consequence
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Earthquake magnitude distribution showing a power-law behavior over 6 decades.
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The Emerging Megaregions
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‘ cities with 1 million or more
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FIGURE 1.1.2: THE WORLD'S MEGACITIES, 2007 AND 2025

2007 2025
Popuiation (Thousands) Papulation (Thousands)
Tokyo 35676 1| Tokyo 36,400
2 | Mexico City 19,028 2| Mumbai 26,385
New York-Newark 19,040 3| Delhi 22,408
4 | 550 Pauio 1,845 4| Dhaka 22,015
Numbai 18,978 5| 530 Pauio 21,428
6 |Demi 15.926 6 | Mexico Gty 21,000
Shanhai 14,987 7| New York-Newark 20,628
Kokatz 14,787 8| Kolkata 20,560
Buenos Aires 12,795 0| shanghai 10,412
Dhaka 13.485 10/ Karachi 10,005
Los Angeles-Long Beach-Santa Ana 12,500 11 Knshasa 16,762
Karachi 12,130 12 Lagos 15,7%
Rio de Janeiro 11,748 13 Cairo 15,561
Dsaka-Kabe 11,294 14| Manila 14,808
Cairo 11,893 15 | Beijng 14,545
16 | Beiing 11,106 16| Buenos Aires 13,768
Manila 11,100 17| Los Angeles-Long Beach-Santa Ana 13,672
18 | Moscow 10,452 18 | Rio de Jansiro 13.413
Istanbu’ 10,061 19| Jakanz 12,363
[ - Cities located near a large water body (sea, river or deks) 20 Istanbul Lo
21 | Guangzhou, Guangdong 11,835
22| Osaka-Kabe 11,368
23 | Moscow 10,526
A — 24 Lahore 10512
Data from UN Populatian Divisian, Warld Urbanization Prospects 2007, 25| shenzhen 10,1%
Figurez for 2025 are projections. 26| Chennai 10,129

Note: Population figures are for urban agglomeration, not ity prope.




Asset/Sector Consequence | Exponent
S&P500 $Volatility 3.1-2.7
Large Fire in Cities $Loss 2.1
Airline Accidents Deaths 1.6
Tornadoes Deaths 1.4

.ﬁ Terrorism Deaths 1.4

E Floods Deaths 1.35

E Forest Fires in China Land Area 1.25
East/West Power Grid Megawatts 1
Earthquakes Energy, Area | 1
Asteroids Energy 1
Pacific Hurricanes Energy 1




Asset/Sector Consequence | Exponent
Hurricanes $Loss 0.98
Public Switched Customer- 91
Telephone Minutes
Forest Fires Land Area .54-.66

¢ | Hurricanes Deaths 58

é Earthquakes $Loss 41

Eﬂ Earthquakes Deaths 41

T
Wars Deaths 41
Whooping Cough Deaths 26
Measles Deaths 26
Small Fires in Cities $Loss .07




® Emergence (W StopRecording £ v O D R

— : <l
800 Emergence v2.2

File Examples ( AddNode ) ( EraseNode ) ( AddLink ) ( EraseLlink ) ( Edit )

Random Network

i p—
SNVANED
, y

E /N i
=]

e

#Links = 216 #Nodes = 100 #lterations = 0 Legend: g=Degree, c=Cluster, r=Radius, b-Betweeness

Displa
o s Emerge Objective
|_| Show Degree

B i @® Spread Epidemic () Percolate Nodes /Links eante

; Show Fetweeness O Increase Clusters () Scale-Free Percolate @
,: Show Diameter O Increase Degree O Increase Betweeness ( Reset )

= () Depercolate Links () Follow-d'Leader —_—

M Show EP




b-Betweeness

Legend: g=Degree, c=Cluster, r=Radius,




Dec1310n making

Communication
Rl k Educatlon

Behavmr—Actlon Dec1310n-Makmg

Language Hlstory h Experience




Risk

Probabilistic

Historical

Part of a broader human experience
Not a fact

Time-Based (Association Bias)
Subject to anchoring

Nonlinear and non-Newtonian



Probability

Laplace
Pascal
Newton

Particular problems with low probabilities
— Little experience

— Tend to think of low probability events as “rare”
* 1in 10,000,000
* 1in 17,600,000
* 1in 50,000,000
* 1in 100 Billion
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’ Western Planning Area
499 Active Platforms

orLy; Deepwater
Horizon Location

Central Planning Area
3,359 Active Platforms



Well-Flow Control Incidents (1996-2009)
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Consequence

Injuries per year (time dependency)
Deaths per year (time dependency)
Loss of life expectancy (time dependency)

Environmental damage (ecology network —
food chain)

Loss of market share (business network)
Damage to reputation (social networking)
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Source: Lindell & Perry (2004).
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Signal Intelligence

| knew that
would happen someday.

They just didn’t listen.






Communication

Understand networked risk

Be present b 5
Be S|ncere ,:‘ _%&?Q@g ‘{__' A
Listen ,,\ , \/ b
Be interdisciplinary e
Identify preferential magnets Ny o

Speak the same language
Have a conversation

Risk communication will become increasingly
difficult
Preparation is the key
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David McCandless — The Beauty of Data Visualization



