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Supplemental Methods 
 
Study years 
 
In our original study [S1], we incorporated data from 2 years (2010 and 2011). Here, we 
added another study year (2007) to increase our power to identify any matrilineal effect on 
palm-to-palm clasping (PPC) tendencies. The data from 2007 were collected by EJCvL and 
MB. The data collection in 2007 differed from the data collection in 2010 and 2011 with 
respect to the sampling techniques and observation windows. Whereas in 2007 data were 
collected by means of opportunistic all-occurrence sampling between the hours of 8AM and 
5PM (for roughly 60 days between May and August), the data in 2010 and 2011 were 
systematically collected only between 8AM and 11:45AM (for 10 days each year between 
May and July). Importantly, though, the coding schemes for 2007 and 2010–2011 were 
exactly the same: that is, grooming handclasp (GHC)-style in all years was operationalized for 
each clasping individual as either ‘palm’, ‘wrist’, ‘forearm’, or ‘other’). Hence, for the 
purpose of the current study, we combined all data. Note that for the central analysis of the 
effect of matrilineal relationship on PPC grooming, we only included individuals with known 
and GHC-active matrilineal kin. 
 
Statistical analysis 
 
To investigate whether matrilines could explain our group-level results for relative 
convergence on the PPC style, we used Generalized Linear Mixed Models with binomial error 
structure (‘PPC’, yes/no) and logit link function [S2]. These models allow for testing multiple 
predictors simultaneously and control for repeated observations of, for instance, individuals 
and dyads. 

First, we re-analyzed our original dataset (42 individuals and 619 bouts of grooming; 
see [S1]) including an appropriate random-slopes structure for all models [S3,S4] (not 
reported in the main text). To identify the appropriate random effect structure [S3–S5], we 
checked for each possible combination of fixed and random effect whether the inclusion of a 
respective random slope (of the fixed effect within the random effect) would be needed (that 
is, whether the random slope would be identifiable [S3]). Based on this check, in addition to 
the original random intercept terms (subject, partner, dyad, and date), we now included 
random slope terms for year (one manually dummy-coded and then centered variable) within 
subject, partner and dyad, to account for different effects of time on PPC tendencies between 
individuals and across dyads. The full model comprised the fixed effects ‘group’ and ‘year’, 



including their interaction. The null model comprised only the fixed effect of ‘year’ and, 
furthermore, the same random-effects structure as the full model. A reduced model built for 
the purpose of validating the original group differences result comprised ‘group’ and ‘year’ 
without their interaction (and the same random-effects structure as the full model). Our 
original results were reconfirmed (Likelihood Ratio Test [S6]): for the full-null model 
comparison, χ2 = 7.4, df = 2, p = 0.025; for the reduced-null model comparison, χ2 = 6.07, df 
= 1, p = 0.014. PPC did not change differently over the study period for the two groups; for 
the full-reduced model comparison, χ2 = 1.34, df = 1, p = 0.250. 

Second, for the current study, in order to assess the effects of matrilineal relationships, 
we added the following terms to our model: the random intercepts of subject matriline and 
partner matriline, and the random slopes of year (two manually dummy-coded and then 
centered variables) within subject matriline and partner matriline [S3,S4]. Here, as before, to 
identify the appropriate random effect structure [S3–S5], we checked whether the variation of 
a particular fixed effect (such as ‘year’) within a particular random effect (such as ‘subject 
matriline’) was sufficiently large [S3] (that is, for most subjects there where observations 
available in all three years). If this was the case, we included the respective random-slopes 
component, allowing us to assess whether the influence of the fixed effect on the response 
variable varied between the levels of the random effect (for example, some matrilines may 
change differently in their yes/no PPC grooming across years than other matrilines). We did 
not include the correlations among the random intercepts and slopes, but opted to analyze the 
model with a close to maximal random-effects structure given that i) there is solid evidence 
that not accounting for random slopes increases the probability of Type I errors for tests of the 
fixed effects (that is, increased probability of erroneously significant results, see [S3–S5]), 
and ii) our dataset was sufficiently large for the number of parameters assessed in order to 
converge on meaningful estimates (12.1 observations per parameter in the smallest dataset 
and 47.0 observations per parameter in the largest). Importantly, to avoid pseudo-replication, 
we randomly selected one of the two GHC participants as the ‘subject’ and the other as its 
‘partner’ per bout. We conducted 1,000 such random selections, ran the respective GLMM for 
each data configuration, and averaged the results (this procedure was applied for all reported 
analyses). Crucially, we tested for the influence of matrilineal relationships on PPC 
engagement by checking the metrics for subject matriline and partner matriline. Given that 
reliable p-values for random effects are difficult to obtain in the context of Generalized Linear 

Mixed Models, especially from model comparisons with df > 1 [S7], we opted to apply a 
similar permutation test as reported in the original study by Wrangham et al. [S8]. In more 
detail, we permuted matrilines across subjects and also across partners within groups (as no 
matriline occurred in both groups). We then extracted the likelihood ratio test statistic (which 
would be chi-square distributed if there were no issue with the degrees of freedom associated 
with tests of random effects [S7]) obtained by comparing the full model and the null model 
lacking all random effects of subject matriline and partner matriline. We conducted one 
permutation for each of the 1,000 random assignments of the two GHC participants as subject 
and partner whereby for each permuted data configuration, we also extracted the likelihood 
ratio test statistic comparing the full and the null model lacking the random effects of 
matriline. The overall p value for the random effects of matriline was then determined as the 
proportion of permuted data sets revealing a likelihood ratio test statistic at least as large as 



the average of the original data. In addition to the p values obtained from the permutation 
tests, we opted to report the standard deviations estimated for the respective random effects. 

Lastly, in light of the minimal random-effects structure model, called “parsimonious” 
in the response by Wrangham and colleagues [S9], we additionally fitted two more series of 
analyses with an increasingly minimal random-effects structure (each series consisted of one 
across-group test and two separate within-group tests to assess the effects of matrilineal 
relationship). Keeping our fixed-effects structure constant throughout (except for ‘group’, 
which was logically only assessed in the across-group tests), the first series comprised our 
primary model excluding the random-slope terms within subject matriline and partner 
matriline. The second series comprised models including only random intercept (this model 
was advanced by Wrangham et al. as the most adequate one, see [S9]) of ‘subject’, ‘partner’, 
‘dyad’, ‘subject matriline’, ‘partner matriline’, and ‘date’. These steps toward minimal 
random-effects structures increased power: in the first series, the smallest dataset contained 
15.3 observations per parameter and the largest dataset contained 57.4 observations per 
parameter; in the second series, there were 25.6 observations per parameter in the smallest 
dataset and 86.1 observations per parameter in the largest dataset). As before, here, we based 
inference on p values derived from the permutation tests and the estimated standard 
deviations for the random effects. Importantly, these auxiliary analyses yielded similar results 
as our own analytical approach (see main text). We chose to fit these additional models in 
order to preclude potentially unwarranted dismissal of matrilineal effects on PPC grooming, 
and based on arguments against using a (close to) maximal random-effects structure ([S9] 
referring to [S10]). 

All models were fitted in R (version 3.3.1; [S11]) using the function glmer of the R 
package lme4 (version 1.1-12; [S12]).
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