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Some statistics…



Lottery

Lottery animation: www.understandinguncertainty.org/node/39



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



‘Personalist’ approach to risk 
and uncertainty

• ‘Probability does not exist’ (objectively)
• Constructed based on current      

knowledge
• Is always contingent
• Assessed, not measured
• Best thought of as betting odds
• Allowed to use probability for epistemic

uncertainty
• Calibrate by thinking of ‘chance’ situation   

that would be equally preferable to bet on





Want to bet? (January 2008)





Text? Numbers? Graphics? Animations?
We may be concerned with what people –

• like
• understand / can reproduce
• are influenced by

But

• These are not necessarily the same formats!
• Formats are influential (framing)
• People vary hugely in their preferences and 

understanding

Formats for communicating ‘known’ risks



Real story: 
1 in 10 people carry a low-risk gene



Benefits of Tamiflu 
(National Prescribing Centre)



• Recently I 
went to see 
my family 
doctor …



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

– should I take statins?



Spinning-the-risk: www.understandinguncertainty.org/node/233



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

May 09



Bank of England ‘fan charts’

May 09



Can compare with what happened



Do these provide reasonable betting odds?



Flipping coins



Two types of uncertainty

Aleatory
– chance, unpredictable

Epistemic
– lack of knowledge, 

ignorance



Hepatitis C prevalence in UK



Problems with confidence limits

• Suggestion that all points in interval 
are equally likely

• Media can report “up to X people 
might have Hepatitis C”





Stuff with bags



When building risk models, we 
can acknowledge uncertainty at 

different levels:  
1. Specific future events
2. Quantities/parameters in a 

model 
3. Assumptions underlying the 

‘best’ model (both internal and 
external)

4. Inadequacies of our ‘best’ model



But what about unacknowledged uncertainties?



Object of uncertainty

Specification Events Parameters Models Discrepancy

Denial We are 
certain what 
will happen

‘we know how 
the world 

works’

Probability 
distribution

Epistemic 
distribution

List (quantified 
outcomes)

List of 
scenarios

Informal 
acknowledge-

ment

We know our 
models are 
inadequate

No discussion



IPCC projections



Do these provide reasonable betting odds?



Structural 
uncertainty + 

discrepancy only 
assessed by 

comparing with 
other models



‘extra-model’ uncertainties

• So far examined 4 levels of (potentially) quantifiable 
‘intra-model’ uncertainties

• What about ‘unquantifiable’ extra-model sources?
– ‘unknown unknowns’: possibilities that have not been thought 

of
– unrecognised major scientific error 
– unacknowledged cultural assumptions
– ambiguities in meaning 
– unrecognised implicit value judgements as to what is 

‘important’
– ‘indeterminacy’ – human element beyond modelling (Wynne)

• Not a clear division with acknowledged inadequacies
• Is this the responsibility of the modeller or risk 

manager?



Studying ignorance  

Nescience (1615)
• lack of knowledge; ignorance.
• agnosticism.

Agnotology (modern)
Cultural production of ignorance

http://dictionary.reference.com/search?q=agnosticism&db=luna�


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

Memorable quote #325



Object of uncertainty

Specification Events Parameters Models Discrepancy

Denial

Probability 
distribution

Inherent 
variability

Parameters, 
random effects 

Structural 
component

List (quantified 
outcomes)

List of emision 
scenarios

Informal 
acknowledge-

ment

No account of 
solar radiation, 
volcanoes etc 

No discussion



“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?
~ ??? ?



‘Conclusions’

• Statisticians/modellerS tend to have (or at 
least are taught) a rather narrow view of 
uncertainty  

• Different communities approach the 
hierarchy of uncertainty from opposite 
ends

• Impact of different sources of uncertainty 
needs to be clearly communicated

• Robust use of quantitative methods, with 
due humility, is of huge value

• Users need to use due caution
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