REPLY TO MYRSETH AND WOLLBRANT:

Our model is consistent with altruism, and helps to
explain its evolution
Adam Beara and David G. Randa,b,c,1

Myrseth and Wollbrandt’s critique (1) of our paper “Intuition, deliberation and the evolution of cooperation”
(2) is incorrect. They claim that our model “precludes
the survival of altruistic individuals” and thus “precludes altruism in equilibrium” (where they define “altruism” as cooperating even in one-shot games).
This statement is false. On the contrary, a major
focus of our paper is precisely to demonstrate how
our model can support one-shot game cooperation
(“altruism”) in equilibrium. We show the conditions
necessary for the dual-process cooperator (DC) strategy profile to be an equilibrium, and a key feature of
DC is that it cooperates in one-shot games [with probability c(1 − p)/d, where c is the cost of cooperation,
p is the probability of interactions with future consequences, and d is the maximum cost of deliberation].
See, for example, figure 2D of our paper (2), which
demonstrates the high level of one-shot cooperation
that can be achieved in equilibrium in our model. Furthermore, the model’s predictions are supported by
human behavioral experiments showing that altruism
in one-shot games is affected by exposure to social
environments that promote or inhibit cooperation (3,
4), and is undermined by deliberation (5–7).
We also note that our model includes assortment,
the fundamental evolutionary force that promotes

unconditional (“altruistic”) cooperation in one-shot
games. Assortment has been presented as an explanation for, among other things, the evolution of
“strong reciprocity” (8), which Myrseth and Wollbrandt
use as an example of the kind of altruism they (incorrectly) believe our model precludes. Even when assortment is sufficiently high for purely altruistic individuals
who always cooperate (even in one-shot interactions)
to dominate the population, our calculations show that
it continues to be true that “evolution never favors
strategies for which deliberation increases cooperation.” Conceptually, this is because forces that directly
make one-shot cooperation successful also necessarily
make repeated cooperation successful, and, because
the same behavior is optimal in both one-shot and repeated settings, there is no benefit to deliberating to
differentiate between them—instead, unconditional
intuitive cooperation is favored.
In sum, one of our paper’s main contributions (2)
is to show how evolution could favor such “altruistic”
cooperation, providing an ultimate explanation for the
proximate psychological mechanisms that Myrseth and
Wollbrandt mention (many of which are based on intuitive processes, such as prosocial emotions). Our model
thus explains the very features of human behavior that
Myrseth and Wollbrandt claim it ignores.

1 Myrseth KOR, Wollbrant CE (2016) Models inconsistent with altruism cannot explain the evolution of human cooperation. Proc Natl
Acad Sci USA 113:E2472.
2 Bear A, Rand DG (2016) Intuition, deliberation, and the evolution of cooperation. Proc Natl Acad Sci USA 113(4):936–941.
3 Peysakhovich A, Rand DG (2016) Habits of virtue: Creating norms of cooperation and defection in the laboratory. Manage Sci 62(3):
631–647.
4 Stagnaro MN, Arechar AA, Rand DG (2016) From good institutions to good norms: Top-down incentives to cooperate foster prosociality
but not norm enforcement. SSRN. Available at papers.ssrn.com/sol3/papers.cfm?abstract_id=2720585. Accessed March 29, 2016.
5 Rand DG, Greene JD, Nowak MA (2012) Spontaneous giving and calculated greed. Nature 489(7416):427–430.
6 Rand DG, et al. (2014) Social heuristics shape intuitive cooperation. Nat Commun 5:3677.
7 Rand DG, Brescoll VL, Everett JAC, Capraro V, Barcelo H (2016) Social heuristics and social roles: Intuition favors altruism for women
but not for men. J Exp Psychol Gen 145(4):389–396.
8 Bowles S, Gintis H (2011) A Cooperative Species: Human Reciprocity and Its Evolution (Princeton Univ Press, Princeton, NJ).

a

Department of Psychology, Yale University, New Haven, CT 06511; b Department of Economics, Yale University, New Haven, CT 06511;
and c School of Management, Yale University, New Haven, CT 06511
Author contributions: A.B. and D.G.R. wrote the paper.
The authors declare no conflict of interest.
1
To whom correspondence should be addressed. Email: david.rand@yale.edu.

www.pnas.org/cgi/doi/10.1073/pnas.1603854113

PNAS | May 3, 2016 | vol. 113 | no. 18 | E2473

LETTER

LETTER

