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SUMMARY: This paper presents new results, from simulations, involving the evolution of tag mediated cooperation. Tag mediated cooperation is a particularly simple form of cooperation that has served as the basis for several studies published in Nature and in Artificial Life. This paper enhances the tag mediated cooperation model to explore the effects of competition among populations. This is a well-motivated and timely move that begins the exploration of cooperation among multiple levels of aggregation and selection.

COMMENTS TO AUTHOR:

I think this paper asks a very good question, applies sound methodology to the investigation of the question, and presents its methodology and results in a clear and literate way. So I think it will make a valuable contribution.

I do have three points of criticism with regard to the substance, however, that I think ought to be addressed. I will address these first and then provide a list of minor/typographical corrections.

1. I don't think that your mechanism for cross-population competition is sufficiently motivated in the paper. Population A beats B if there's more resources in A, but since cost<benefit that just means that A beats B if A has a higher donation rate than B. So it's not surprising that you then find higher donation rates overall, since you're selecting for donation. In the original model you select for amount of resource, which is separable (and often opposite from) the inclination to donate (tolerance). Here you're selecting for donation at one level (but not at the other), so the analysis is more complicated -- the mere emergence of cooperation is not significant since you are selecting for it explicitly, but the details of what you are observing may be significant nonetheless. I think you should address this issue more explicitly in the paper, perhaps by describing a biological scenario in which something like your population-level competition scheme might actually take place.

2. I don't think you ever really explain why it is that "as the amount of competition between populations increases the neighborhood trend reverses and the larger neighborhood produces more cooperation." Near the bottom of p. 12 ("as competition between the populations plays an increasing role..." ) you have what seems like it might be part of the story, but you should flesh this out more clearly.

3. I don't think that your explanation of how cooperation can arise in the simpler models is very clear. Your description (first full paragraph on page 12) doesn't quite make sense: the single mutant donates, but the neighbors who receive the benefit may be selfish, as would be their children. So you haven't explained how the nucleus of cooperation really forms in the first place. You should check the earlier papers in the literature for details on this, but I believe that the answer relies on genetic drift: if everyone has negative tolerance then tags can drift, and then, if tags are diverse, then tolerance can drift (since I'm not hurt by having a positive tolerance if all of my neighboring tags are different from mine). Once there are positive tolerance individuals they can occur near each other, and in particular two siblings with the same tags may occur near each other. Then one can receive donations from the other, starting the nucleus.

Minor issues:

- p.2 "the for very simple models the conditions" -- something got messed up here.

- p.2 "Klien" misspelling of "Klein".

- p.3 "chance of survival" should be "chance of reproduction"

- p.4 in "less than the donor's tolerance" the full word "donor's" should be italicized, not just the first letter.

- p.6 table 1 "Donation opportunities per iteration" should be "Donation opportunities per individual per iteration".

- p.6 "we remove the affect" should be "we remove the effect".

- p.7 figure 2 remove -1 and 6 from X axis.

- p.9 "two significant affects" should be "two significant effects".

- figures should be numbered in the order that references to them appear in the text -- we shouldn't get to a reference to Figure 7 before the first reference to Figure 6.

- p.9 "absense" should be "absence"

- p.11 figure 11 X axis labels are a mess -- redo.

- Literature suggestion: I think the paper already cites the essential literature, but it might be strengthened by additional connections to prior work in several disciplines. One collection that addresses some of the relevant issues, though not with this particular model, is Hammerstein's volume called "Genetic and Cultural Evolution of Cooperation."

