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Abstract  

Measures of divergence are used extensively in biodistance studies in order to examine past 

population history and gene flow. Such measures predominantly employ skeletal and dental 

traits recorded as binary dichotomies (present/absent). The performance of the measures of 

divergence for binary data as unbiased estimators of population divergence is examined using 

10 datasets of nonmetric traits taken from the literature. The measures are based on the 

application to the sample proportions the probit, logit, and arcsine transformations, the latter 

via the Smith, Anscombe, and Freeman-Tukey formulas. The case of the untransformed data 

is also examined. It is shown that the main source of biased estimations at low and high 

proportions is the data transformation adopted in these measures that results in variances that 

are asymptotically valid within a range of proportion values around 0.5. The estimation of 

variances via simulations improves their performance and the measures become nearly 

unbiased estimators but again provided that low and high proportions are excluded. For 

further improvement, a new modification of these measures is proposed, which makes them 

strict unbiased estimators of population divergence throughout the proportion range provided 

that the variances are estimated via simulations. This modification does not alter the measure 

of divergence based on untransformed data, which is also a strict unbiased estimator 

irrespective of the use simulated or non-simulated variances. The computation of the proposed 

measures, their p-values and confidence intervals are implemented using custom functions in 

R. 
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