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Fig. S1. FAVA, unlike mean pairwise Bray-Curtis dissimilarity, has a linear relationship with 1/(a + 1), a constant that scales the variances of abundances in a
Dirichlet probability model, and does not depend on the number of taxa in a community. We used a Dirichlet model, (aA), to simulate the relative abundances of taxa in
a sample. The vector of means, A, gives the mean relative abundances of the taxa: Aj = E[qi k], where g; K is the abundance of taxon i in sample K. For each simulation, we
used one of two A vectors: the “3 taxa” composition A = (%, % s %) (red), or the 99-taxa “microbiome composition” (blue), whose A follows the abundances of the 99 taxa present
in the first microbiome sample collected from subject XAA in the data of (1): A = (0.35, 0.15, 0.10, 0.07,0.06, 0.04, . . ., 7.1%107°,4.3%<107%,3.4%107%, 2.4><10_6).
The variability parameter o sets the variance of each taxon abundance: [gi k] = Ai(1 — Aj)/(a + 1). For both compositions, we considered 46 values of a selected
based on the microbiome composition to generate a range of Dirichlet variances for the most abundant microbiome taxon, [q1], given the mean abundance of the most
abundant taxon was A1 = 0.35: [g1] = A1(1 — A1)/(a + 1) = 0.001, 0.005, 0.010, 0.015, . . ., 0.220, 0.225; the largest value approaches the maximum variance,
Ai(1 — Aj)/(0 + 1) = 0.228. We simulated each OTU table (e.g., the six tables plotted in panel C) by drawing 100 samples from one of these Dirichlet distributions.
We simulated 500 OTU tables for each combination of A (3-taxa or microbiome) and a. (A) Relationship between FAVA and the proportionality constant for the Dirichlet
variance, 1/(a + 1). The expected value of FAVA is equal to this constant, irrespective of the mean composition of the community (2). The ordinary least-squares regression
line has slope 0.999 (P < 107 16), intercept -0.0016 (P < 10 %), and adjusted R? = 0.994. (B) Relationship between the mean pairwise Bray-Curtis dissimilarity
(MPBC) and 1/(a + 1). The value of MPBC is sensitive to differences in the composition and has a nonlinear relationship with 1/(a + 1). (C) Pairs of OTU tables with low
(FAVA = 0.004), medium (FAVA = 0.50), and high (FAVA = 0.99) compositional variability, but different mean composition (3 taxa or microbiome). Each pair of matrices has
similar Dirichlet variability values (from left to right, values of 1/(a + 1) are: 0.004, 0.004; 0.459, 0.524; and 0.983, 0.983) but quite different MPBC values (red for 3 taxa
composition, blue for microbiome composition). These matrices exemplify the pattern in panels A and B that FAVA reflects variance of composition across samples, but MPBC
also reflects compositional differences.
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