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Statistics 1B Interludes

1. Celebrity deaths in 2016

The “birthday paradox”

• 23 random people: 51% chance 
that 2 share a birthday

• 23 random people: 51% chance 
that 2 share a deathday

• 49 people: 97% chance that 2 
share a death-day

Why does this happen? 

• Imagine 49 people in a line
• First deathday can be anything
• 2nd deathday must be different from first: 

probability 364/365 = 0.997
• 3rd deathday must be different from 1st and 2nd: 

probability 363/365 = 0.995
• …..
• Probability that all 49 are different = 

0.997 x 0.995 x ….  0.868 = 0.03 
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Useful approximate formulae
(Diaconis and Mosteller)

• Suppose a single ‘match’ between 2 people 
has a chance 1/K

eg same birthday: K = 365

• Then for a 50% chance of a match, need 
around  1.2√K people (eg 1.2 x √365 = 23)

• Then for a 95% chance of a match, need 
around  2.5√K people (eg 2.5 x √365 = 48)

‘Proof’	of	approximation.

Probability	of	a	match	between	a	random	pair	is	1/K	
Probability	that	there	are	no	matches	in	n people	denoted	𝑝(𝑛, 𝐾) .		Then

𝑝 𝑛, 𝐾 = 1 −
1
𝐾

	× 	 1 −
2
𝐾

	× 1 −
3
𝐾

	× ⋯	× 1 −
𝑛 − 1
𝐾

.

If	n small	compared	to	K,	then	 1 − 0

1
	≈ 	 𝑒40/1 for	𝑡	 = 	1,2, . . 𝑛 − 1. So
																						

𝑝 𝑛, 𝐾 = 𝑒4	
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So		𝑛 ≈ −2𝐾 ln 𝑝	� ;	setting	𝑝 = 0.50, 0.05 gives	approximation.	

Alternative	‘proof’	of	approximation
There	are				𝑛(𝑛 − 1)/2 ≈ 𝑛D/2		pairs	of	people,	each	with	probability	1/𝐾 of	
matching.

So	expected	number	of	matches	≈ E;	

D1

		
[expectation	additive	for	dependent	events]

Assuming	number	of	matches	is	Poisson,	then	𝑝 𝑛, 𝐾 		 ≈ 	 𝑒4	
<;
;>.

Gap between 
birthdays

Odds of 2 
random people 

‘matching’
1 in K

K

Number 
needed for 
chance of 
match = 

50%

1.2 √K

Number 
needed for 
chance of 
match = 

95%

2.5 √K

Same day 365 23 48

Within 1 day 122 13 28

Within 3 days 52 9 18

Within 1 week 24 6 12

Within 2 weeks 13 4 9

In 49 celebrity deaths?

We would expect around

E;	

D1

		
=  FG;	

D	.	3 6 5
		
=   3.3  pairs


