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Bayesian Zero-inflated Beta phylogenetic regression

Here we present a full description of the Bayesian zero-inflated beta phylogenetic
regression model used in our analyses.
The model was defined as as:

G; ~ ZIBeta(p;, ¢, 724), 1)

Where G; represents landholding inequality among right-holders for observation
i, p; denotes the conditional mean of the continuous Beta component (the expected
inequality when inequality is present), ¢ represents the precision parameter of the Beta
distribution, and 7; is the zero-inflation probability (the probability that observation
i is a structural zero).

1; was modelled with a logit-link linear predictor incorporating fixed effects and a
phylogenetic random effect:

1Oglt(ﬂz) = BO + /BMM’L + ﬂAAi + BSSZ' + ucommunity[i]a (2>
where [y is a global intercept, 8ps, Sa, and Bs are coefficients for multigen-
iture (M;), agnatic bias (A;), and surname diversity (5;), respectively. The term
Ucommunity[s] Tepresents a phylogenetic random effect for the community of observation
1, accounting for shared cultural and evolutionary history among communities.
The phylogenetic random effects were modeled as drawn from a multivariate
normal distribution:

u ~ N(O, Ephylo)' (3)
Where ¥hy10 is the phylogenetic covariance matrix derived from the community

phylogeny.
The precision and zero-inflation parameters were modelled as:

log(¢) = ag, logit(m.;) = ;. (4)

where oy is the log of the precision parameter and o; is the log-odds of the
zero-inflation probability.
Priors were defined as:

Bo ~ N(0,1.5),
(Bus Ba, Bs) ~ N(0,1),
Tphylo ~ Exp(2), (5)
ap ~ N(logh, 1),
az; ~ N (logit(0.1),1.5).
Models were run in four chains with 12,000 iterations and 4,000 warmup.
Convergence was assessed using R, ESS, and inspection of trace plots.



