
The prisoner’s 
dilemma



You and your partner (the person sitting next to you) have been in business running drugs for the last few months. Youʼve just 
been arrested by the police, who are interrogating you in separate rooms. 

Hereʼs what you know about your situation: you know that if both you and your partner confess, given the evidence that the police 
will then possess, youʼll each get about 5 years for your crimes. 

On the other hand, if you confess and your partner doesnʼt, youʼll as a reward get off scot free, and your partner will be stuck 
serving 10 years in jail. (And the reverse if your partner confesses, and you do not.)

If you both keep quiet - and neither of you confesses - then the police will have only have the evidence to convict the two of you 
for a lesser crime - for which, you estimate, youʼll have to serve 2 years in jail.

Take a second and think about your decision. Then write down on a piece of paper either “confess” or “stay silent.”

Now show the paper to your partner, and take note of how many years of each of you will have to serve in jail.

Some years later, you and your partner are both free, and back to your old tricks. Unsurprisingly, you again get arrested, and the police 
again offer you the same deal. 

Again take a second and think about your decision. Then again write down on a piece of paper either “confess” or “stay silent.”

Now show the paper to your partner, and take note of how many years of each of you will have to serve in jail.

Some years later, you and your partner are, once again, both free, and, once again, back to your old tricks. Unsurprisingly, you again 
get arrested, and the police again offer you the same deal. 

Again take a second and think about your decision. Then again write down on a piece of paper either “confess” or “stay silent.”

Now show the paper to your partner, and take note of how many years of each of you will have to serve in jail.

Finally, you are both out of jail, and by this point are quite old. However, you decide to get together for one last big deal. But youʼre 
caught, and the police again offer you the same deal. Youʼre getting very tired of this, but, given your age, at least you know that this 
is the last time that you are your partner will ever be arrested together. 

Again write down on a piece of paper either “confess” or “stay silent” and, when youʼre both done, show the paper to your partner, and 
calculate the results.
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Hereʼs what you know about your situation: you know that if both you and your partner confess, given the evidence that the police 
will then possess, youʼll each get about 5 years for your crimes. 

On the other hand, if you confess and your partner doesnʼt, youʼll as a reward get off scot free, and your partner will be stuck 
serving 10 years in jail. (And the reverse if your partner confesses, and you do not.)

If you both keep quiet - and neither of you confesses - then the police will have only have the evidence to convict the two of you 
for a lesser crime - for which, you estimate, youʼll have to serve 2 years in jail.

The situation in which you and your partner were placed is a prisonerʼs dilemma. Simple prisonerʼs dilemmas are games in which two 
agents face a decision between two courses of action, A and B, with the following properties: for each player, no matter what the other 
player does, B will provide a better outcome than A; but a situation in which both players do A is mutually preferable to a situation in which 
both do B.

The version of the prisonerʼs dilemma just described can be modeled by the following chart:

Courses of action Possibility 1: Your partner confesses Possibility 2: Your partner stays silent

Confess 5 years in jail go free

Stay silent 10 years in jail 2 years in jail

Once you represent the choice in this way, one important fact about cases of this sort becomes clear: confessing dominates silence. 
No matter what your opponent does, you are better off confessing. 

This means that there is a very strong argument, using dominance reasoning, for the conclusion that the rational thing to do in a 
prisonerʼs dilemma is to confess (or, more generally, to perform the action such that if you both do it the mutually less preferable 
outcome results).

If this seems plausible, then why think that there is anything paradoxical about the prisonerʼs dilemma? 
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No matter what your opponent does, you are better off confessing. 

This means that there is a very strong argument, using dominance reasoning, for the conclusion that the rational thing to do in a 
prisonerʼs dilemma is to confess (or, more generally, to perform the action such that if you both do it the mutually less preferable 
outcome results).

If this seems plausible, then why think that there is anything paradoxical about the prisonerʼs dilemma? 

The problem arises from the fact that there also seems to be a plausible argument available in favor of silence. For consider: you and 
your partner are very similar, and are being presented with exactly the same choice. Therefore it seems quite plausible that whatever 
choice you make, your partner will make the same choice. So you should approach your choice knowing this, and you should 
choose whatever action will lead to the best outcome, given the assumption that your partner will pursue the same course of action. 
Since you are better off if both of you remain silent rather than both confess, you should remain silent.

This is, in a way, analogous to the reasoning used to support 1 boxing in response to Newcombʼs problem. There the idea was that, 
although your decision does not cause the Predictor to put money in the box (or not), we do have good reason to believe that there is 
a correlation between the Predictorʼs decision and yours. Therefore, the 1 boxer argues, we should pursue that course of action which 
will maximize the money obtained on the supposition that if we 1 box, the Predictor puts money in the box, and that if we 2 box, he 
does not. 

And so we can give a reply to this argument for silence which is the analogue of the 2 boxers reply to the 1 boxer. Remember that the 
2 boxer was inclined to say something like this:

We do have good reason to believe that your choice is well-correlated with the Predictorʼs prediction. But your choice 
does not cause the Predictor to do anything - whether the money is in the box or not does not causally depend on how 
many boxes you choose. So now, after the money is in the box, it is rational to take both boxes. (This is so even if it is 
rational, before the Predictor decides what to put in the box, to get yourself into a 1 boxing frame of mind, or do 
whatever you think might increase the odds of the Predictor taking you to be a 1 boxer - even if this involves trying to 
convince yourself that 1 boxing really is the best course of action.)
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does not. 

And so we can give a reply to this argument for silence which is the analogue of the 2 boxers reply to the 1 boxer. Remember that the 
2 boxer was inclined to say something like this:

We do have good reason to believe that your choice is well-correlated with the Predictorʼs prediction. But your choice 
does not cause the Predictor to do anything - whether the money is in the box or not does not causally depend on how 
many boxes you choose. So now, after the money is in the box, it is rational to take both boxes. (This is so even if it is 
rational, before the Predictor decides what to put in the box, to get yourself into a 1 boxing frame of mind, or do 
whatever you think might increase the odds of the Predictor taking you to be a 1 boxer - even if this involves trying to 
convince yourself that 1 boxing really is the best course of action.)

And we can say a similar thing about the argument for silence in the prisonerʼs dilemma:

We do have good reason to believe that your choice is well-correlated with that of the other prisoner. But your choice 
does not cause the other prisoner to do anything - whether or not you confess does not cause him to confess, or stay 
silent. So it is rational to stay confess since, whatever he does, you will be better off by confessing.

Is this convincing? Are there any important disanalogies between the prisonerʼs dilemma and Newcombʼs problem, or for consistency 
must 2 boxers be in favor of confessing, and 1 boxers of silence?
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To understand the prisonerʼs dilemma is interesting and also problematic, it is 
useful to introduce the notion of a Nash equilibrium (named after John Nash).

Roughly, a Nash equilibrium is a set of strategies for a given task which is such 
that, given what every other player is doing, no player would be better off by 
changing his strategy. Intuitively, it seems that a Nash equilibrium will be a rational 
approach to the task, a kind of stable system of cooperation - after all, if none of 
the participants can improve their lot by improving their strategy, then mustnʼt each 
be happy with the way things are going?

Suppose that we have the above 2 player prisonerʼs dilemma: what combination of 
“silence” and “confess” is a Nash equilibrium?

The only Nash equilibrium is the state of both players confessing. But this is not, 
intuitively, an outcome with which either player should be happy; but it is also in a 
way the only stable strategy, since given any other combination of strategies, at 
least one of the players will be better off changing their strategy.

Many have thought that this sort of problem is mirrored in many “real life” problems. Consider, for example, the so-called 
“tragedy of the commons”, which might be illustrated by the following story:

Would you have cast Russell Crowe to 
play this man in a movie?

A number of dairy farmers live in a town. All have insufficient land for their purposes, so each 
would be better off if they could let their cows graze on the town common. But if each of them 
do this with as many cows as they can, the commons will be ruined for everyone.

It is easy to think of other “free rider” problems - for example, having to do with the environment, or not trying to get out of jury 
duty - which can be thought of as instances of the prisonerʼs dilemma as well. The worry that the prisonerʼs dilemma illustrates 
is that if each person is rational, everyone will do the things that, collectively, lead to the worst consequences.



Courses of action Possibility 1: Your partner confesses Possibility 2: Your partner stays silent
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But matters are not quite so straightforward. So far we have just considered a “single play” prisonerʼs dilemma - but, as you may have 
noticed in the game with which we started, the case seems importantly different when we imagine repeated prisonerʼs dilemmas 
involving the same people, since there is the possibility that what those partnerʼs do in future versions of the prisonerʼs dilemma will 
depend on what you do in this one. And it is plausible that many real-world prisonerʼs dilemmas are best thought of as multiple-play 
versions of the dilemma rather than single-play ones.

It is easy to think of other “free rider” problems - for example, having to do with the environment, or not trying to get out of jury duty - 
which can be thought of as instances of the prisonerʼs dilemma as well. The worry that the prisonerʼs dilemma illustrates is that if 
each person is rational, everyone will do the things that, collectively, lead to the worst consequences.

So even if confession is the rational course of action in the one-play dilemma, it remains an open question what the rational strategy is 
for multiple-play prisonerʼs dilemmas.

Answering this question is not nearly so simple as addressing the one-play version of the dilemma. But some interesting data can be 
taken from computer simulations designed to answer this question. One can think of a strategy for a multi-turn prisonerʼs dilemma as a 
set of rules for whether to confess or stay silent based on various features of the particular “turn” of the game being played. For 
example, simple rules might include: “always confess”, “always stay silent”, and “alternate confessing and staying silent.”

One can then run a computer program which simulates repeated interactions between agents following rules of this sort, and see 
which rules are most successful in the long term. (Using our example, this would be accumulating the fewest total years served in jail, 
but one could obviously use other examples as well.) Interestingly, in one pioneering simulation of this sort (performed by Robert 
Axelrod in the 1980ʼs) the most successful strategies proved to be the ones which are nice strategies, in the sense that they are never 
the first to confess in a several-turn prisonerʼs dilemma. 

The most successful strategy overall was the one that Axelrod called “tit for tat”: the strategy which begins with silence on the first turn 
and then does on every subsequent turn what its opponent did on the preceding turn. 

One might regard results of this sort as suggestive for thinking about the evolution of social cooperation: if the most advantageous 
strategies for dealing with multiple-play prisonerʼs dilemmas involve (to continue with our example) sometimes staying silent even 
though confessing would be the best short-term strategy, perhaps this can help explain how creatures with a disposition to cooperate in 
this way could have arisen through natural selection.
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One might also think that results of this sort can help to explain the evolution of morality. Whether or not this idea is ultimately correct, it 
at least faces some initial stumbling blocks, given that moral codes typically mandate the performance of some actions which would not 
be successful in multi-play prisonerʼs dilemmas (such as sacrificing your life for someone else).

So far we have discussed single-play and multiple-play versions of two person prisonerʼs dilemmas. But as the tragedy of the 
commons illustrates, there can be prisonerʼs dilemmas which involve indefinitely many players. Somewhat surprisingly, versions of the 
prisonerʼs dilemma can also arise involving just one player. 

One such example is, arguably, Warren Quinnʼs example of the self-torturer.



So far we have discussed single-play and multiple-play versions of two person prisonerʼs dilemmas. But as the tragedy of the 
commons illustrates, there can be prisonerʼs dilemmas which involve indefinitely many players. Somewhat surprisingly, versions of the 
prisonerʼs dilemma can also arise involving just one player. 

One such example is, arguably, Warren Quinnʼs example of the self-torturer.

Suppose that we separate the self-torturerʼs life with the device into 1000 decisions about whether to stay put or advance. Consider 
each such person-at-a-moment as a separate “person-stage”. Now ask: is each person-stage better off  or worse off by advancing? 
Clearly, for the reasons Quinn gives, better. But the whole collection of person-stages is clearly worse off if everyone advances than if 
none of the person-stages do.

Is this really analogous to the original prisonerʼs dilemma? Is it more like the single-play or multiple-play versions?


