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Some statistics…

http://www.national-lottery.co.uk/





Counts 
obey the 
rules of 

probability



What is the Winton programme 
trying to do?

Improve the public handling of quantitative 
aspects of risk and uncertainty, through

• Educational lectures, workshops 

• The ‘Risk Roadshow’

• Website

• Engagement with media

• Working with people who want to 
communicate risk

• Inter-disciplinary research



www.understandinguncertainty.org



http://news.bbc.co.uk/



Health Protection Agency 
(24th sept 2009)



Guadalajara, May 2009





Flipping coins



Two types of uncertainty

Aleatory

– chance, unpredictable

Epistemic

– lack of knowledge, 

ignorance





Want to bet? (January 2008)

http://www.williamhill.com/



Some epistemic uncertainties 
about swine flu

• Infectiousness (‘R0’)

• Severity (‘case fatality ratio’)

• Risk of recombination with other flu 
viruses

• Resistance to anti-virals

• Pattern of re-emergence

• Vaccine effectiveness and side-effects

• etc



Government response?

• Try to appear calm, consistent, 
concerned

• Fronted by CMO and not 
politicians

• Standard approach in face of 
major epistemic uncertainties

Precautionary



Government response?

• Extensive use of mathematical 
models to inform policy (with many 
assumptions)

• ‘Worst case scenarios’
–65,000 deaths (July)

–19,000 (3rd Sept)

• Based on 30% clinical cases, of which 
–1/100 hospitalised

–1/400 need intensive care

–1/1000 die



Is this big or small?

• Suppose 20% clinical attack rate, 
1/2000 case fatality, so 1 in 10,000 
die across all ages

• On average, chance of dying each 
year (women) is 
– aged 80:  1 in        20

– aged 60:  1 in      200

– aged 40:  1 in   1,000

– aged 20:  1 in   4,000

– aged 10:  1 in 10,000

• Would double childhood deaths

• Back to rate in 1980



10,000 10 
year-old 

girls

1 death 
before 

aged 11



Survival: www.understandinguncertainty.org/node/76



How do people respond to risk?

Personal responses dominated by

• Emotion and personality

• Personal experiences 

• Feelings of control / imposition

• Trust (or lack of it) of authority

• Familiarity / ‘dreadness’ of hazard

• ‘Innocence’ of victims

‘Probabilities’ are largely ignored



Use of National Pandemic Flu Service 



Use of National Pandemic Flu Service
(week ending 17th September)

• Of 324 swabs returned, 32 were positive 
for H1N1 

• Official assumption: 95% of people 
receiving Tamiflu from NFPS do not have 
swine flu

• Unofficial reaction: 
– tendency to believe symptoms are due to swine 

flu

– may delay and distract (‘availability bias’)



Vaccination

• Will people be willing to be vaccinated?

• Official line: it’s safe

• People: balancing uncertainties about 
swine flu with uncertainties about vaccine

• May not be convinced unless perceive 
possible severe consequences of swine flu 
for themselves or others



“What are the risks?”

• Need a friendly unit of deadly risk

• A Micromort is a 1-in-a-million chance 
of dying

• Each day 50 people die of non-natural
causes in England and Wales (about 50 
million)

• So we (on average, in good health) 
experience a micromort every day



Micromort animation:  



Ways of spending a micromort 

• Hang-gliding?
~ 8 each trip

• Scuba?
~ 5 each dive

• Horse-riding?
~ 0.5 each ride 

• Taking ecstasy? 
~ 1 each tablet

• Being admitted into hospital?
~ ??? ?





Express as a probability distribution, such as 
Bank of England fan charts for GDP

May 09



Bank of England ‘fan charts’

May 09



Hepatitis C prevalence in UK



“But there are also 
unknown unknowns. 
There are things we do 
not know we don’t 
know”

Memorable quote #325



IPCC projections



Real story: 

1 in 10 people carry a low-risk gene



My doctor quoted me a 10% risk of heart 
attack or stroke in 10 years 

– should I take statins?





Lie detectors

• A terrorist hides in a room with 99 innocent people

• You have a lie detector that is 95% accurate

• You get people out one at a time and ask them if they 
are a terrorist

• They all say no

• Eventually the machine goes ‘ping!’

• What is the chance that you have caught the 
terrorist?

• (a) 95% (b) 84% (c) 50% (d) 16% (e) 5%



Bayes theorem: www.understandinguncertainty.org/node/238


