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The relative fitness of the focal individual in the context of the illustrative model of the main text is:

,								          (A1)

where: wlow is the absolute fitness of an individual experiencing relatedness rlow;  is the average absolute fitness of an individual experiencing relatedness rlow; whigh is the absolute fitness of an individual experiencing relatedness rhigh;  is the average absolute fitness of an individual experiencing relatedness rhigh; clow is the reproductive value of an individual experiencing relatedness rlow, which in this case is
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;								          (A2)

chigh is the reproductive value of an individual experiencing relatedness rhigh, which in this case is

;								          (A3)

q is the proportion of patches in the population experiencing relatedness rlow; and 1 – q is the proportion of patches in the population experiencing relatedness rhigh. Note that  is the relative fitness of an individual experiencing relatedness rlow and that  is the relative fitness of an individual experiencing relatedness rhigh. Accordingly, incorporating equations (A2-3) into equation (A1) in the context of the illustrative model present in main text results in

				                      (A4)

where: xi is the investment into cooperation by the focal individual experiencing relatedness ri; yi is the investment into cooperation by the individuals experiencing relatedness ri in the focal patch; zi is the average investment into cooperation by the individuals in the population
experiencing relatedness ri; i = {low, high}; and  is the average investment into cooperation in the population.

Following Taylor & Frank (1996) approach, we may write dWi/dgi = (∂Wi/∂xi)(dxi/dGi)(dGi/dgi) + (∂Wi/∂yi)(dyi/dGi’)(dGi’/dgi) where: Gi is the focal individual’s breeding value; Gi’ is the average breeding value of the individuals in the focal patch; dxi/dGi = dyi/dGi’ = γi is the mapping between genotype and phenotype; dGi/dgi = pi is the consanguinity of the gene in the focal individual to the individual herself; and dGi’/dgi = pi’ is the consanguinity of the gene in the focal individual with a randomly-chosen individual on her patch. We divide all terms of the right side of the equation by pi to get the kin-selection coefficient of relatedness (Bulmer 1994):

          (A5)

We assume now that individuals are incapable of kin discrimination (low = high = 1). Accordingly, evaluating the derivatives at xi = yi = zi = z, we obtain the following marginal fitness equation for the model in the absence of kin discrimination:

,	          (A6)

where  = q (z*) + (1 – q)(z*) and z* is the optimal investment into cooperation. Solving equation (A6) for z* returns the optimal of investment into cooperation that individuals should make in the absence of kin discrimination:

,				                                                                                  (A7)

where  = q rlow + (1 – q) rhigh is the average relatedness in the population, which is the same as equation (1) of the main text. 

We assume now that individuals are capable of kin discrimination. We first focus on the individuals experiencing relatedness rlow (low = 1; high = 0). Accordingly, evaluating the derivatives at xlow = ylow = zlow, we can obtain the following marginal fitness equation

,		                   		          (A8)

where:  = q + (1 – q) ;  is the optimal level of resources that the individuals should take for themselves when experiencing relatedness rlow; and  is the optimal level of resources that the individuals should take for themselves when experiencing relatedness rhigh.

Now we focus on individuals experiencing relatedness rhigh (low = 0; high = 1). Accordingly, evaluating the derivatives at xhigh = yhigh = zhigh, we can obtain the following marginal fitness equation:

.		                   	          (A9)

Finally, we obtain the optimal level of resources taken by the individuals in the population experiencing relatedness rlow and the optimal level of resources taken by the individuals in the population experiencing relatedness rhigh by solving the system of equations (A8-A9) for zlow* and zhigh*:
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which are the same as equation (3) and equation (4), respectively, of the main text.  
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