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Surprise Exam
A reliable teacher announces there will be a surprise exam on one weekday of the following week.
The pupils reason that it can’t be on Friday, since if it hasn’t come by Thursday evening they
will expect if the following day, and then it won’t be unexpected. If it hasn’t come by Wednesday
evening, they will rule out Friday for the reason just given: but then it won’t be a surprise on
Thursday and so that day is ruled out too. And so on backwards through the week. So the
teacher’s announcement cannot be fulfilled. But surely there can be a surprise exam.

Prisoners’ Dilemma
We have been arrested for a serious offence and put in separate cells, and we both know that our
fate will be determined in the following way:

• If one confesses while the other stays silent, the confessor goes free and the other is sentenced
to ten years.

• If both confess we both get seven years. If both stay silent, we both get a year for a lesser
offence.

Assume that we both want to minimize our sentences and that we are both rational. Then I
will confess. For, if you confess then I had better do so since otherwise I get ten years, and if
you stay silent I will go free if I confess. So whatever you do I am better off confessing. Since,
given the assumption of rationality, you will decide in the same way, we will both confess and
get seven years each. Yet we would both have been better off if we had stayed silent and only
got a year each.

Newcomb’s Problem
Before you are two boxes: a transparent one containing 10,000 JPY and an opaque one which
contains 1,000,000 JPY or nothing. You have a choice between taking the opaque box alone
or taking both of them. A Predictor with a highly successful record predicted whether you are
going to take both boxes or just one. If he predicted that you will take just the opaque box he
has put a million in it: if he predicted you will take both boxes he has left the opaque box empty.
And you know this. Should you take one box or two?
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Sleeping Beauty
On Sunday Beauty learns she is going to be put to sleep for the next two days, and be woken
briefly either once or twice. A fair coin is tossed: if it lands Heads she will be woken just on
Monday, if Tails on both Monday and Tuesday. If she is woken just on Monday, she is put back
to sleep with a drug that makes her forget that waking. Beauty knows all this, so that when
she wakes on Monday she doesn’t know which day it is. On waking, what probability should she
assign to the coin having landed Heads?

• A half, because it was a fair coin and she’s learned nothing new relevant to how it fell.
• One-third, because if the trial were repeated week after week, she should expect twice as

many Tails-wakings as Heads-wakings. For every time the coin lands Tails she is woken
twice, as compared with once when it lands Heads.
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