
1 Appendix B: Tree Comparisons

1.1 Normalised Tree Similarity

For any tree with n taxa compared using a tree difference metric m, Normalized Tree

Similarity, NTSm (Bogdanowicz et al., 2012), represents the similarity score for the two

trees given the expected difference between two random Yule trees (Bogdanowicz et al.,

2012) with n taxa. If d̄m,n(rand) is the average difference between two random Yule trees

with n taxa and dm,n(x,y) the difference between the two trees x and y each containing n

taxa, then:

NTSm,n(x, y) =
d̄m,n(rand)− dm,n(x, y)

d̄m,n(rand)
(1)

NTS ranges from one to -∞. For any m, n, when NTS = 1, the trees are identical, when

NTS = 0 the trees are no more different than expected by chance, and when NTS < 0,

the trees are more different than expected when comparing two random trees.

We used the NTS method to scale all the Robinson Foulds and Triplets metrics

calculated in our analyses, using the TreeCmp JavaScript (Bogdanowicz et al., 2012).

1.2 Bhattacharyya Coefficient

The Bhattacharyya Coefficient calculates the probability of overlap of two distributions

(Bhattacharyya, 1943). When it is equal to zero, the probability of overlap of the

distributions is also zero, and when it is equal to one, the two distributions are entirely

overlapping. It forms an elegant and easy to compute continuous measurement of the
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probability of similarity between two distributions. The coefficient is calculated as the

sum of the square root of the relative counts shared in n bins among two distributions.

Bhattacharyya Coefficient =
n

∑
i=1

√
∑ ai × ∑ bi (2)

where

ai =
Number of counts in bin i for the distribution a

Total number of counts for the distribution a
(3)

and

bi =
Number of counts in bin i for the distribution b

Total number of counts for the distribution b
(4)

The precision of the Bhattacharyya Coefficient is directly related to the number of bins,

n. If n is low, the overlap will be overestimated and if n is too high, the overlap will be

underestimated. In this analysis, we determined the number of bins using Silverman’s

rule of thumb which states that n should be 0.9 times the minimum of the standard

deviation and the interquartile range of the distribution, divided by 1.34 times the

sample size of the distribution to the negative one-fifth power (bw.nrd0() function in R

(Silverman, 1986)).

When the Bhattacharyya Coefficient between two distributions is <0.05, the

distributions are significantly different. When this coefficient is >0.95 both

distributions are significantly similar. Values in between these two threshold just show

the probability of overlap between the distributions but are not conclusive to assess the

similarity or differences between the distributions.
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1.3 Differences between the “true” and the “best” trees.

We compared every “true” trees (i.e. the trees used to create the “complete” matrices)

to the “best” trees (i.e. the trees inferred from the “complete” matrices) in figure B1.

Note that the difference between the “true” and the “best” trees represents the effect of

the parameters choice and the algorithms used to create the “complete” matrix as well

the as the capacity of RAxML and MrBayes to infer phylogenies from this particular

matrices (i.e. small sized and generated using specific algorithms). This does not affect,

however, the results of our analysis since we deliberately compared the the

“missing-data” trees to the “best” tree rather than to the “true” tree.
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Figure B1: Pairwise comparisons between the 50 “true” trees and the 50 “best” trees

from the Maximum Likelihood and Bayesian inference methods. The horizontal blue

and red lines represents respectively the 95% and the 50% confidence intervals.
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