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Deposit-refund mechanism

If the commitment is set up, players leave an amount δ to an institution. The institution will give back this
amount if players cooperate. The only main difference from RC is that the compensation cost is not transferred
from the defector to the cooperator, it is just lost [1].

The results obtained by this mechanism are very similar to those coming from RC as can be seen if Figs. S1
and S2. Note that the mixed equilibrium between (P,C,D) and (A,C,D) that can be seen in Fig. S2 corresponds

to a fraction 1− ε/2
b−c−ε/2+δ of (P,C,D) .
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Supplementary Figure 1: The mixed state between proposers and acceptors is stable in DR games just as in the
RC scenario. Composition of the recurrent sets for DR one-shot games. Same as Fig. 1 but for DR type games.
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Supplementary Figure 2: Proposers maintain cooperation without the need of acceptors in DR games just as
in the RC scenario. Replicator dynamics for a subset of strategies in DR one-shot games. Same as Fig. 3 but
for DR games [2].

Accelerated simulations

Here we provide further details of the methodology used to carried out our simulations, which was introduced
in [3]. According to Eq. 4 of the manuscript, the probability that an individual using strategy i is replaced by
another with strategy j 6= i if there are nk individuals using strategy k in the population, with

∑
j nj = N , is

Pr(i→ j) =
1

2

(
1 +

Wj −Wi

φ

)
ninj

N(N − 1)
. (1)

The probability that the composition of the population ∆n changes is then

Pr(∆n 6= 0) =

s∑
i,j=1
j 6=i

Pr(i→ j) =
1

2N(N − 1)


s∑

i,j=1
j 6=i

ninj +
1

φ

s∑
i,j=1
j 6=i

(Wj −Wi)ninj

 =
N2 −

∑
i n

2
i

2N(N − 1)
. (2)

where it has been taken into account that

s∑
i,j=1
j 6=i

(Wj −Wi)ninj =

s∑
i,j=1

(Wj −Wi)ninj = 0,

and
s∑

i,j=1
j 6=i

ninj =

s∑
i=1

ni(N − ni) = N2 −
s∑
i=1

n2i .

Combining Eqs. (1) and (2), one can deduce that the probability that i is replaced by j 6= i in one time step
conditioned on there being a change in the composition of the population is

Pr(i→ j|∆n 6= 0) =

(
1 +

Wj −Wi

φ

)
ninj

N2 −
∑
k n

2
k

. (3)

The previous process can be decompose as

Pr(i→ j|∆n 6= 0) = P (j|i)P (i), (4)

where

P (i) =
ni
[
N − ni + φ−1N(W −Wi)

]
N2 −

∑
k n

2
k

, (5)

P (j|i) =


nj
[
1 + φ−1(Wj −Wi)

]
N − ni + φ−1N(W −Wi)

, if i 6= j,

0 if i = j,

(6)
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with W ≡ N−1
∑
kWknk. Note that P (i) and P (j|i) are genuine probabilities since

s∑
i=1

P (i) = 1,

s∑
j=1

P (j|i) = 1, i = 1, . . . , s,

With this method, individuals playing strategy i are chosen with probability P (i) and replaced their strategy
with j 6= i according to P (j|i), accelerating the original process.

The time that the population remains in the same configuration can be computed as

t(n) =
Pr(∆n = 0)

Pr(∆n 6= 0)
+ 1 =

1

Pr(∆n 6= 0)
, (7)

and the average composition of the population A(n) and the average time that it lasts as

〈A〉 = τ−1
t∑

α=1

A(nα)t(nα), τ =

t∑
α=1

t(nα). (8)

The simulations are run until the average composition of individuals in the population remains practically
constant (i.e. less than 1% of difference for an average time τ ≈ 106).
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