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When starting a new collaborative endeavor, it pays to establish upfront how strongly your partner commits
to the common goal and what compensation can be expected in case the collaboration is violated. Diverse
examples in biological and social contexts have demonstrated the pervasiveness of making prior agreements
on posterior compensations, suggesting that this behavior could have been shaped by natural selection.
Here, we analyze the evolutionary relevance of such a commitment strategy and relate it to the costly
punishment strategy, where no prior agreements are made. We show that when the cost of arranging a
commitment deal lies within certain limits, substantial levels of cooperation can be achieved. Moreover,
these levels are higher than that achieved by simple costly punishment, especially when one insists on
sharing the arrangement cost. Not only do we show that good agreements make good friends, agreements
based on shared costs result in even better outcomes.

C
onventional wisdom suggests that cooperative interactions have a bigger chance of surviving when all
participants are aware of the expectations and the possible consequences of their actions. All parties then
clearly know to what they commit and can refuse such a commitment whenever the offer is made. A

classical example of such an agreement is marriage1,2. In that case mutual commitment ensures some stability in
the relationship, reducing the fear of exploitation and providing security against potential cataclysms. Clearly
such agreements can be beneficial in many situations, which are not limited to the type of formal and explicit
contracts as is the case for marriage. Commitments may even be arranged in a much more implicit manner as is
the case for members of the same religion3,4, or by some elaborate signaling mechanism as is the case in primates’
use of signaling to synchronize expectations and the consequences of defaulting on commitment in their different
ventures5.

Here we investigate analytically and numerically whether costly commitment strategies, in which players
propose, initiate and honor a deal, are viable strategies for the evolution of cooperative behavior, using the
symmetric, pairwise, and non-repeated Prisoner’s Dilemma (PD) game to model a social dilemma. Next to
the traditional cooperate (C) and defect (D) options, a player can propose its co-player to commit to cooperation
before playing the PD game, willing to pay a personal cost ð Þ to make it credible. If the co-player accepts the
arrangement and also plays C, they both receive their rewards formutual cooperation. Yet if the co-player playsD,
then he or she will have to provide the proposer with a compensation at a personal cost (d). Finally, when the co-
player does not accept the deal, the game is not played and hence both obtain no payoff.

Although there is a kind of punishment associated with the agreement, the notion of compensating a partner
when not honoring a negotiated deal is not entirely equivalent to the general notion of punishment as has been
studied in Evolutionary Game Theory6–13 so far. In the current work, both parties are aware of the stakes before
they start the interaction: the person who accepts to commit knows upfront what to expect from the person that
proposes the commitment and what will happen if he or she does not act appropriately. Even more, the co-player
has the possibility not to accept such an agreement and continue interacting without any prior commitment with
the other players, and with no posterior repercussions from commitment proposers. In the current literature,
punishment (with or without cost) is imposed as a result of ‘‘bad’’ behavior, which can only be escaped by not
participating in the game at all9,12,14. As such, the present work differs from peer and pool punishment9,12 in that
the latter imposes the commitment to the other players, i.e. defectors will always be punished even when they did
not want to play with punishers. In addition, there is no notion of compensation incorporated in the model that
remunerates the proposer when her accepted deal is violated, in contradistinction to our own model. Moreover,
because the creation of the agreement occurs explicitly in the current work, players can behave conditionally
(even without considering previous interactions, whether direct or indirect), and that is not considered in the
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