Boy or girl “paradox”

Lecture 4: More Condition Probability . . _ »
| have two children, at least one of whom is a son. What is the probabllltyJ

that | have two boys?
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Colin Rundel

January 25, 2012 | have two children, at least one of whom is a son born on a Tuesday. What
is the probability that | have two boys? J
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Let's Make a Deal. .. Monty Hall Problem

You are offered a choice of three doors, there is a car behind one of the
doors and there are goats behind the other two.

Monty Hall, Let's Make a Deal’s original host, lets you choose one of the
three doors.

Monty then opens one of the other two doors to reveal one of the goats.

You are then allowed to stay with your original choice or switch to the
other door.

Which option should you choose?
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A Little History Mythbusters and Monty Hall

First known formulation comes from a 1975 letter by Steve Selvin to the
American Statistician.

Popularized in 1990 by Marilyn vos Savant in her “Ask Marilyn” column in
Parade magazine.

@ vos Savant’s solution claimed that the contestant should always
switch

@ About 10,000 (1,000 from Ph.D.s) letters contesting the solution

@ vos Savant was right, easy to show with simulation

» Click here to play movie

Moral of the story: trust the math not your intuition
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Monty Hall - The hard way Monty Hall - The hard way - Stay
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Monty Hall - The hard way - Switch Approximating the Birthday Problem

We've already seen the birthday problem where D, is the event that there
are no matches with n people
365364 365 —(n—1)

P(Dp)=—-——zor - ———— = forn <365
365 365 365

73 13 13

@ @ @ we can rewrite this as
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Statistics 104 (Colin Rundel) Lecture 4: More Condition Probability January 25, 2012 8 /12 Statistics 104 (Colin Rundel) Lecture 4: More Condition Probability January 25, 2012 9 /12

Another Approximation to the Birthday Problem Approximation Results

Another common and useful approximation is known as Stirling's

approximation

N | n || log approx | Sterling approx | exact |

kl = 2k <g> 10 [ 0.88401 0.88306 | 0.88305
. .- 20 0.59419 0.58857 0.58856
we can then rewrite the probability as 30 030368 029369 029368
(DY — 365! 40 0.11801 0.10877 0.10877
(Dn) = 365 = )1 3657 50 | 0.03487 0.02963 | 0.02963
Vor V365 365365 o365 1 60 0.00783 0.00588 0.00588
~ o T (305 = T ¢ 5 70 || 0.00133 0.00084 | 0.00084

N 365 O\ (3655 - Why is Sterling’s approximation better?

365 —n

Statistics 104 (Colin Rundel) Lecture 4: More Condition Probability January 25, 2012 10 / 12 Statistics 104 (Colin Rundel) Lecture 4: More Condition Probability January 25, 2012 11 /12



Simulation Assignment #1

Calculating the probability of poker hands:

What is the probability of getting a flush?

What is the probability of getting a straight?

What is the probability of getting a nothing?
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