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Risks we have experience
with: everyday mortality

“You won't skid if you
stay in a rut.”

-Kin Hubbard
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Micromorts

1 micromort = one-in-a-million
probability of death
- Suggested by Ronald A. Howard
— Good for rough comparisons

— People usually pay between $4 and $20 to
reduce risk one micromort

— Accident risk: ~1 mmt/day

— Mortality: grows approximately by 10% per
year from 100 mmtly at age 10

* Mortality rate for a 37 year old male is ~3.4
micromorts per day.
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1 micromort risks

Smoking 1.4 cigarettes
- (cancer, heart disease)
Drinking 0.5 liter of wine
- (cirrhosis)
Spending 3 hours in a coal mine
— (lung disease)
Spending 3 hours in a coal mine
- (accident)

Living 2 days in New York or
Boston

— (air pollution)
Living 2 months with a smoker
— (cancer, heart disease)
Drinking Miami water for 1 year
- (cancer from chloroform)
Travelling 6 minutes by canoe
- (accident)
Travelling 10 miles by bicycle
- (accident)
Travelling 230 miles by car
- (accident)

Flying 1000 miles by jet
- (accident)
Flying 6000 miles by jet
- (cancer from cosmic radiation)
Travelling 6000 miles by train
- (accident)
Living 2 months in Denver
- (cancer from cosmic radiation)
One chest X-ray
- (cancer)

Living 150 years within 20 miles of
nuclear power plant

- (cancer from radiation)
Eating 100 charcoal-broiled steaks
- (cancer from benzopyrene)

Eating 40 tablespoons of peanut
butter

— (liver cancer from aflatoxin B)
Taking one ecstasy tablet
Making 2 riding trips
118 hang-gliding trip
115 scuba trip



Micromorts per year (US)

All causes, age 80: 80000
Heart disease: 2519
Stroke: 589
Unintentional injury: 340
Cancer: 195

Car accident: 148
Leukaemia: 76
Homicide: 64.8
Accidental poisoning: 35
Food poisoning: 17.7
Drowning: 15.6

Fire: 12.1

Killed by co-worker: 9
Tuberculosis: 5

Train accident: 2
Electrocution: 1.5
Airplane accident: 0.9
Asteroid impact: 0.76
Floods: 0.4

Terrorism: 0.3
Lightening: 0.2

Insect sting: 0.2
Earthquake: 0.1

Train crash: 0.09

Struck by fallen airplane:
0.06

Hurricane: 0.04
Bioterrorism: 0.018
Fireworks accident 0.01



Linsafe water and poor sanitation

Indoor air pollution fram solid fuels

Hypertension

Alcohal

Physical inactivity

Cwerweight and ohesity

amoking

Poor diet

sexually transmitted infections

High cholesterol

Malnutrition



Risks we almost have
experience with: swine flu
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The Doctor: “Think
how bad things could
possibly be, then add
another suitcase of
bad.*




What is the probability that
the sun will rise tomorrow?

-




What is the probability that
the Cuba Crisis would have
ended in nuclear war?
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(a) The frequency of occurrence of unique
words in the novel Moby Dick by Herman
Melville. (b) The degree distribution of
proteins in the protein interaction network
of the yeast S. cerevisiae. (c) The degree
distribution of metabolites in the metabolic
network of the bacterium E. coli.

(d) The degree distribution of autonomous
systems (groups of computers under
single administrative control) on the
Internet. (e) The number of calls received
by US customers of the long-distance
telephone carrier AT&T. (f) The intensity of
wars from 1816-1980 measured as the
number of battle deaths per 10 000 of the
combined populations of the warring
nations.

(9) The severity of terrorist attacks
worldwide from February 1968 to June
2006, measured by number of deaths. (h)
The number of bytes of data received in
response to HTTP (web) requests from
computers at a large research laboratory.
(i) The number of species per genus of
mammals during the late Quaternary
period.

(j) The frequency of sightings of bird
species in the United States. (k) The
number of customers affected by electrical
blackouts in the United States. (I) The
sales volume of bestselling books in the
United States.
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(m) The populations of cities in the United
States. (n) The sizes of email address books
at a university. (o) The number of acres
burned in California forest fires.

(p) The intensities of solar flares. (q) The
intensities of earthquakes. (r) The numbers of
adherents of religious sects.

(s) The frequencies of surnames in the United
States. (t) The net worth in US dollars of the
richest people in America. (u) The numbers of
citations received by published academic
papers.

(v) The numbers of papers authored by
mathematicians. (w) The numbers of hits on
web sites from AOL users. (x) The numbers
of hyperlinks to web sites.



15% Rest of events
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Flood dead
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Democide dead (Harﬁ)
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Blackouts: 1-2

Earthquakes: 1.4-2
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Rate of bigger disasters per vear
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“London within ye bills hath 696
thousand people in 108 thousand
houses. In pestilential years,
which are one in twenty, there
dye one sixth of ye people in ye
plague and one fifth of all
diseases. The people which ye
next plague of London will
sweep away will be probably

120 thousand.”

-Sir William Petty, 1667
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A Plain and Easie Method FOR Preserving [by God’s
Blessing] Those that are WELL from the Infection of the
PLAGUE, AND For Curing such as are Infected With it.

Written in the Year 1666 by Tho. Willis, M.D. late Sidney
Professor in Oxford, and a Member of the Royal Society
and College of Physicians in London.



Risks we lack experience
with: black swans
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“The game of
roulette is not
subject ... to
uncertainty. The
sense in which I am
using the term
[uncertain] is that in
which ... there is no
scientific basis on
which to form a
calculable probability
whatever.”

—J M Keynes




Known knowns Known unknowns

Unknown knowns Unknown unknowns













GCR conference survey
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Risks we have no clue
about: dragons

“Jt is pitch black.
You are likely to
be eaten by a
grue.“

-Infocom










“Because of Werner Heisenberg's
uncertainty principle, there is a tiny
chance that anything will occur. There
is a chance that firebreathing dragons
will be produced by the LHC.

- Michio Kaku

“Everyone knows that dragons don’t
exist. But while this simplistic
formulation may satisfy the layman, it
does not suffice for the scientific
mind.*

-Stanislaw Lem, The Cyberiad (The
Third Sally, The Dragons of Probability)







Cosmic ray collisions Cosmic ray collisions
are similar to have occurred on
LHC collisions the Moon for eons

(and,

Hence the LHC
is safe




Cosmic ray _collisions If the particles are
are similar to dangerous, they need|
LHC collisions to absorb planets
rapidly
\ Physics l
Het:lce th;'y would L They would absorb
roduce the same i
P kind of particles The particles would DL rap fdly,
- be slowed in (AL E L &
interstellar space SUPCINOVAALS

and enter stars

Data Observed supernova
\ rate constrains the

density of dangerous
particles

Hence the LHC
is safe




Cosmic ray collisions
are similar to

If the particles are
dangerous, they need|
to absorb planets

If the universe was
very dangerous,
observers would Data
tend to be early

and enter stars

LHC collisions
rapidly
Physics l
He::'ce th;'y would x They would absorb
roduce the same i
P kind of particles The particles would L) rap fdly,
- be slowed in L &
interstellar space SUPCINOVAALS

When does
i a typical
E planet form? |

\/

Observed supernova

Data
rate constrains the

Anthropic correction

density of dangerous
particles

Hence the LHC
is safe
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Argument is wrong Argument is right

Safe




Physics

~,

Most BH models
have Hawking
radiation

Physics?

\

Small black holes
need to be stable

Dangerous BHs need
charge neutralization

if they are to be
unsafe

Information preservation
prevents small BHs from
absorbing particles

Charge neutralisation

is unlikely

<+— Physics

Dangerous BHs
would absorb white
dwarves and neutron

stars rapidly

/ Physics

Hence the LHC
is safe

Physics

/

stable,

If black holes are

cosmic rays

would produce them
on dense stars

(ans

We

observe

lots of white dwarves
and neutron stars




Argument is wrong Argument is right

Safe




Safe
(by argument 2)

Unknown

Safe
(by argument 1)




Safe
(by argument 2)

Safe
(by argument 1)




Safe
(by argument 2)

Safe
(by argument 1)




Dealing with pigs, swans
and dragons

Wi

“If you're not
confused, you're 4
not paying "
attention.”

-Tom Peters
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