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[bookmark: _GoBack]Supplementary file 1: Examples of arrangements of tips with two states (red and blue) on a phylogeny and the corresponding values of the AI, PS, and MC statistics. Given are the values of the statistic and a p-values estimated by permuting the tip states 1000 times. A) Blue tips occur only in one clade but that clade is not exclusively blue. The AI statistic shows significant deviation from the null hypothesis of no phylogeny-state association, but the others do not. B) Blue tips form a single clade. All statistics other than the MC for the red state show significant deviation from the null. C) Blue tips appear randomly in the phylogeny. There is no evidence of any association using any statistic. D) A single blue tip is basal to the remainder of the tree. The AI statistic and the MC for the red state suggest an association. E/F) A single blue tip occurs amongst the red tips. Some evidence of association may still be identified using the AI statistic and further investigation is warranted. In cases D-F the PS and MC (blue) statistics are always equal to 1.
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Phylogeny labels Al PS MC (red) MC (blue)
0.347 4 9 2
p =0.041 p=0.281 p=0.162 p=0.263
7.18x1073 1 9 5
p <0.001 p <0.001 p=0.162 p <0.001
1.24 5 3 1
p =0.882 p=1 p =0.967 p=1
2.38x 1079 1 24 1
p =0.044 (invariant) p=0.044 (invariant)
0.346 1 19 1
p=0.851 (invariant) p=0.254 (invariant)
1.96 x 1072 1 1
p =0.044 (invariant) p=1 (invariant)











