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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.understandingunceratinty.org



“6/49” lottery





Some statistics…



Lottery

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



Counts in 
Canada 649, 
1982-2009



Counts (in 
the UK!) 
obey the 
rules of 

probability
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A geometric distribution -
probability of first head on nth toss

(This is also the probability of having to wait more
than n tosses until the first head)
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• The chance of throwing a head for the first time on throw x

= P(X = x) = 1/2x (1/2 , 1/4 , 1/8 …

• This is also the chance of waiting longer than x for the first head 

= P(X > x) = 1/2x (1/2 , 1/4 , 1/8 …

• Suppose n people flip coin until first head,

P(maximum wait ≤ x) = P(all waits ≤ x)

=  P(X ≤ x)n

= [1 − P(X > x)]n

= [1 − 1/2x]n

• So P(max-wait = x) = P(max-wait ≤ x) - P(max-wait ≤ x-1) 

= [1 − 1/2x]n - [1 − 1/2x-1]n



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



As expected, 
a geometric 
distribution 

of gaps

But is a 
maximum 
gap length 

of 79 
surprising?



Simulate 
100 full 
lottery 

histories

79 is 
almost 

exactly the 
expected 
maximum 

gap



• How much of the 
English Premier 
football league is 
due to chance?

• 22%



Football animation: www.understandinguncertainty.org/node/228





Hull City vs Manchester United: expected goals

Hull:     = home-average x attack strength x 
defence weakness of opposition

=1.06 x 0.85 x 0.52 = 0.60  
Man U:   = 1.36 x 1.46 x 1.37 = 2.12

Predicting results using simple 
independent Poisson model

Assume independent Poisson distributions to 
give probability of any result

Add to give win/draw/lose probabilities



Actual model used is Bivariate Poisson, allowing 
correlations (R function lm.bp)

Found to best fit European league results
Many more sophisticated models used





Coincidences



Coincidences –
three children born on the same day?

• The MacKriell family in 
Gloucester: Robin 14, 
Rebecca 12, Ruby 0, all 
born on January 29th

• 1/365 x 1/365 chance 
(assuming uniform 
birth-dates)
= 7.5 in 1,000,000

• But there are 
1,000,000 families in 
the UK with 3 children

• So where are the other 
examples? 



Coincidences –

• Joyce and Ron Pulsford of 
Pagham near Bognor 
Regis were both 80 on 
08.08.08 

• Are they unique in the 
country?

• DJS: “As a rough 
assessment, I would say 
the odds on there being 
another couple are 
between 10 to 1 and 100 
to 1 against." 

• ???



Coincidences 
Birthdays: 
• 23 people: 51% chance that 2 

share a birthday
• 35 people: 81% chance that 2 

share a birthday
• 80 people: 99.99% chance that 2 

share a birthday



Why does this happen? 

• Imagine 35 people in a line
• First birthday can be anything
• 2nd birthday must be different from 

first: probability 364/365 = 0.997
• 3rd birthday must be different from 1st

and 2nd: probability 363/365 = 0.995
• …..
• Probability that all 35 are different = 

0.997 x 0.995 x ….  0.907 = 0.19 



How to amaze people! 
• Get 20 of your friends together
• Ask them each to choose a number 

between 1 and 100
• Agree that if their numbers are all 

different, you will give them each a 
prize

• If there are any matches, they will each 
give you a prize

• Carry on playing until you are laden 
with prizes (and have no friends) 



20 people choosing numbers 
between 1 and 100 

• First number can be anything
• 2nd number must be different from first: 

probability 99/100 = 0.99
• 3rd number must be different from 1st

and 2nd: probability 98/100 = 0.98
• …..
• Probability that all 20 are different = 

0.99 x 0.98 x ….  0.81 = 0.13 



A neat trick 

• Assume N people each choose a 
number between 1 and T

• Set T = (N/2)2

• eg N = 20;    T =    100
N = 40;    T =    400
N =400;   T = 40000

• Then the probability that all choose 
different numbers  ≈ 0.13



• What’s the chance p of the specific event?

• How many opportunities N are there for a 
‘similar’ event to occur?

• Multiply to give expected number E = Np

Coincidences –



What is the chance of 
winning?

• Imagine that the numbers on your lottery 
ticket were labelled as WIN

• Chance of picking first WIN ball = 6/49
• Chance of picking second WIN   = 5/48 
• Chance of picking all WIN balls = 
6/49 x 5/48 x 4/47 x 3/46 x 2/45 x 1/44

= 1/13,983,816  !!



So why does anyone win the 
lottery? 

• Each ticket has around 1/14,000,000 
chance of winning

• They sell around 30,000,000 tickets
• So the expected number of Jackpot 

winners is around 2
• So the chance that nobody wins (a 

rollover) is around 0.13



Pick the same number?

• Assume N people each choose a whole 
numbers between 1 and T

• Each pair has a 1/T chance of 
matching

• N(N-1)/2 ≈ N2/2  pairs of people
• So   E ≈ N2/(2T)
• Prob “no match” ≈ exp( -N2/(2T) )
• So if T = (N/2)2 , then 

Prob “match” ≈ 1 - exp(-2) ≈ 0.87





How long are you going to live?



Survival: www.understandinguncertainty.org/node/76



Past survival: www.understandinguncertainty.org/node/210



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 are killed in 

England and Wales (about 50 
million)

• So just living means that we 
experience a micromort every day 
(on average)



Micromort animation:  



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


