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3.9 THE PUZZLE OF THE THREE
PRISONERS

A problem which intrigues many people
and also demonstrates the notion of
coherence in an interesting way is that
Alan, Bernard,
and Charles are in jail unable to com-

" of the three prisoners.

municate with one another or with anyone
Alan
knows that two of them are to be ex-

besides their respective jailers.

ecuted and the other set free, and some
thinking concludes that he has no reason
to think that one of them is more likely
to be the lucky one than either of the
If A denotes the event that Alan
will go free, and B and C similarly for

others.

Bernard and Charles, this last statement
that pA)=pB)=p(C)=1/3 in
Alan’sopinion. Alannow says to his jailer

means

‘Since either Bernard or Charles is certain

(PN

to be executed, you will give me no
information about my own chances if you
give me the name of one man, ‘Bernard
or Charles, who is going to be executed.’
Accepting this argument the jailer truth-
fully says ‘Bernard will be executed.’
Thereupon Alan feels happier because
now either he or Charles will go free and,
as before, he has no reason to think it
is more likely to be Charles, so his
chance is now 1/2, not 1/3
Which argument is correct, the one that

as before.

convinced the jailer or the latter one?
To analyse the sjtuation we have to’
compare p(A) =1/3 with p(A|bd), where b
is the jailer’s statement that Bernard will
be executed. By the first argument
p(A|b) =1/3 so that b has no effect : by the
second, p(Alb)=1/2. Now we are told
that the jailer is truthful so we know that
p| B)y=0and p(b|C) =1; the first state-
ment saying that the jailer will never make
his statement if Bernard is going to be
freed. It is not clear what value to attach
to p(b|A), for if Alan is to be freed and
therefore both Bernard and Charles to be
executed, will the jailer report Bernard’s
or Charles’s execution? So for the mo-
ment let us write p(b|A) =p and p(A|b)
=x, the quantity of interest :the two
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values of x considered are 1/3 and 1/2.

By extending the  conversation from
b to include A, B, and C which are
exclusive and exhaustive

&) =p@|AP(A) +p (B |B)p(B)
+p(b1C)p(C)
=p/3+0+1/3=1+p)/3

By the multiplication: law
’;b(f.l'and b) =p(A|B)p(B) =A+p)x/3
but equally
p(A and ) =p(b|A)p(A) =p/3
Combining these last two results we have
p/3=QA+p)x/3
or simply
x=p/(1+p)

In the discussion with the jailer, Alan
argued that x=1/3. ‘The result just ob-
tained shows that this would imply p=
p@|A) =1/2, or that if Alan was to be
freed, the jailer would be just as likely
to say Bernard as Charles. In feeling
happier, Alan was taking x=1/2, which
implies p=p(b|A) =1, or that in the same
circumstances the jailer would always say
Bernard.

Hence we see that both assessments,
of 1/3 and 1/2, are coherent, but the first
implies an even choice on the jailer’s part
between reporting on the two men to be
executed, whilst the second implies that,

BANBRCETE) YIFv—EBo X 1ot B -BfE
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in Alan’s view, he will select Bernard.
The essence of theé problem, and the
reason for its ambiguity, ‘is its failure to
state what the jailer will say if Alan is
to be freed.
result of the jailer's statement, then that

If Alan feels elation as a

is sensible and coherent provided he
realizes it means that Alan is judging
that the jailer will report Bernard as the
one to be executed in the ambiguous
circumstances. = This is coherent but
probably not what most of us would feel.
Most people would opt for p=1/2 and
consequently x=1/3 so that the jailer’s
information is truly irrelevant.

Notice how one can assign seemingly
sensible probabilities, p(A) =1/3, p(Alb)
=1/2, but then use the laws, the rules
for coherence, to calculate other prob-
abilities, p(b|A) =1, which do not seem
sensible. Coherence being inviolate, a
revision of the original assignments is
needed to make all the probabilities agree
with one’s ideas. Probabilities should
not be judged in isolation they should be
compared, one with another. We return
to this again in section 9. 8.
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