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Hanley, J.A. (1984). Lotteries and Probabilities: Three Case Reports, Teaching Statistics
6(3): 88–92.
Hanley, J.A. (1992). Jumping to Coincidences: Defying Odds in the Realm of the
Preposterous, The American Statistician 46(3): 197–202.
Paulson, R.A. (1992). Using Lottery Games to Illustrate Statistical Concepts and Abuses, The
American Statistician 46(3): 202–204.

Stories from the UK National Lottery
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� 6/49 Lottery with bonus number.

� 45p for every £1 spend is returned on average.

� Match 3 winners receive a fixed amount of £ 10; the remaining price money
is divided among the other winners (Match 4, Match 5, Bonus and Match 6).

� In Draw 366, 46 tickets shared the jackpot pool and only 13 shared the
Bonus pool; the prize for a Bonus-winning ticket did exceed that for the
jackpot.

� Sole jackpot winner in Draw 4 scooped the entire £ 17 million, while in
Draw 9 the jackpot pool of about £ 16 million was shared by 133 winners;
each receiving a mere £ 122 510.

� Tipping 1, 2, 3, 4, 5 and 6 is extremely popular (10 000+ per week).

� The biggest potential win was a jackpot of £ 42 million (shared by 3, but in
that week 30 000 entries tipped the numbers above).

Haigh, J. (2003). Taking Chances: Winning with Probability (2nd ed), Oxford University Press.

Astonishing events
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� During a consecutive sequence of 37 draws, some triple had appeared in
the winning combination eight times.

� The number 44 was drawn eight times in the ten draws from Draw 86 to
Draw 95.

Haigh, J. (2003). Taking Chances: Winning with Probability (2nd ed), Oxford University Press.

� The sets of five numbers picked North Carolina Cash-5 Lottery game were
identical on July 9th and 11th, 2007.

Stefanski, L.A. (2008). The North Carolina Lottery Coincidence, The American Statistician

62(2): 130–134.

� In Draw 3016 (Wednesday, June 21st, 1995) of the German lotto (6/49
Lotto) the winning numbers were identical to those from the draw on
Saturday, December 20th, 1986.

Henze, N. (1997) Stochastik für Einsteiger, Vieweg Verlag.

mailto:berwin@maths.uwa.edu.au


Astonishing events: multiple winner
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� Evelyn Adams won in the mid-1980s the New Jersey State Lottery twice
within four months (raking in a total of $5.4 million).

� Maureen Wilcox bought tickets in June 1980 for both the Massachusetts
Lottery and the Rhode Island Lottery. She managed to pick the winning
numbers for both lotteries but did not win a dime—her Massachusetts
numbers won the Rhode Island Lottery, and her Rode Island numbers won
the Massachusetts Lottery.

Olofsson, P. (2007). Probabilities: The Little Numbers That Rule Our Lives, Wiley & Sons.

Playing Lotto is an expected loss?
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In 1992 some investors in Melbourne, Australia, noticed:

� The Virginia Lottery, being a 6/44 lottery, has a chance of 1 in 7 059 052 of
winning.

� The jackpot had grown to $27 million; with second, third and fourth prizes
included an available pot of $27 918 561.

� Buy a ticket for each of the combinations and the value of those tickets
would equal the value of the pot; about $3.95 per ticket.

� But the tickets were sold for $1!

� They quickly found 2 500 small investors willing to put up an average of
$3 000 each; if the scheme worked, the yield on that investment would be
about $10 800.

Mlodinow, L. (2009). The Drunkard’s Walk: How Randomness Rules Our Lives, Vintage.

Playing Lotto is an expected loss? (cont.)
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� They filled out 1.4 million slips by hand.

� Placed groups of buyers at 125 retail outlets and obtained cooperation from
grocery stores.

� The scheme got going just 72 hours before the deadline.

� Grocery-store employees worked in shifts to sell as many tickets as
possible.

� One store sold 75 000 tickets in the last 48 hours.

� A chain store accepted bank cheques for 2.4 million tickets, assigned the
work of printing the tickets among its stores and hired couriers to gather
them.

� In the end, they had purchased just 5 million of the 7 059 052 tickets.

� It took them several days to find the winning ticket.

Mlodinow, L. (2009). The Drunkard’s Walk: How Randomness Rules Our Lives, Vintage.

How It All Started
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Powerball data I
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Barrel A: number of times drawn
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Powerball data I: χ2-test
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What are the appropriate degrees of freedom?

Histogram of 10,000 simulated chi−squared statistics
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Does not look as if degrees of freedom is 44.

Powerball data I: χ2-test (cont.)
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44 is correct degrees of freedom; however, for a k/N lottery use a scaled
χ2-statistics, namely: N−1

N−k

∑N
i=1

(Oi−Ei)2

Ei

Histogram of 10,000 simulated scaled chi−squared statistics
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Joe, H. (1993). Tests of uniformity for sets of lotto numbers, Statistics & Probability Letters
16(3): 181–188.
Haigh, J. (1997). The Statistics of the National Lottery, Journal of the Royal Statistical Society,
Series A 160(2): 187–206.

Powerball data I: Visual check
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Powerball data II

SSAI WA Branch Meeting, 18 August 2009 13 / 27

0 1 2 3 4 5 6 7 8 9 10

Barrell A: number of weeks since last drawn
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Powerball data II (cont.)
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0 balls
redrawn

1 ball
redrawn

2 balls
redrawn

3 balls
redrawn

4 balls
redrawn

5 balls 
redrawn

Start
5 balls
drawn

0.5386

Draw 1

0.3740

0.0809

0.0064

0.0002

0.0000

Draw 2

0.2901

0.4308

0.2239

0.0503

0.0048

0.0002

Draw 3

0.1562

0.3728

0.3222

0.1255

0.0219

0.0014

Draw 4

0.0841

0.2871

0.3605

0.2080

0.0550

0.0053 

Diaconis, P. and Mosteller, F. (1989). Methods for Studying Coincidences, Journal of the
American Statistical Association 84(408): 853–861.

Powerball data III
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Are the waiting times for Barrel B suspiciously long?

Idea: instead of studying the actual waiting times:

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
6 3 2 38 24 170 34 5 68 77 65 114 13 0 52

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
41 45 186 37 11 10 15 9 29 80 44 56 50 4 54

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
58 36 39 53 8 16 1 46 7 25 86 28 30 20 62

study the order statistics:
0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 15, 16, 20, 24, 25, 28, 29, 30, 34, 36, 37, 38, 39,
41, 44, 45, 46, 50, 52, 53, 54, 56, 58, 62, 65, 68, 77, 80, 86, 114, 170, 186
(via simulation)

Powerball data III (cont.)
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Empirical distribution of 2nd order statistic
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Powerball data III (cont.)
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Empirical mean and StDev of order statistics
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Powerball data III (cont.)
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Empirical distribution of log(2nd order statistic)
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Powerball data III (cont.)
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Empirical mean and StDev of log(order statistics)
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Powerball data III (cont.)
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Using as test statistics a Pearson-χ2 type statistic.

Histogram of simulated test statistic

mcstatsim
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Powerball data IV
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How many draws (weeks) does it take, on average, until each ball in Barrel B
was drawn at least once?

This is a variation of the coupon collector’s problem.
The answer is

45∑

i=1

45
i
≈ 197.77

That is, a bit under four years.

After 6 years what is the most likely value for the 45th order statistic for “weeks
since last drawn” from Barrel B? After 7 years? After 8 years? After 605 draws
(roughly 12 years)?

Powerball data IV (cont.)
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Powerball data IV (cont.)
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Powerball data IV (cont.)
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Powerball data IV (cont.)
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Literature of interest
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http://www.understandinguncertainty.org/
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Literature of interest (cont.)
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