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Haun et al. (2012) investigated the extent to which chimpanzees, human children, and 
orangutans would copy the option-choice of a majority of conspecific peers (Haun, Rekers, 
Tomasello, 2012). It was the first study to experimentally separate the number of 
demonstrations from the number of demonstrators. We would like to thank Thomas 
Morgan & William Hoppitt (M&H) for raising some concerns with our original statistical 
analyses. Here re-analyze our data accounting for their concerns (we provide the R-scripts 
in the online supplements). This commentary was originally submitted to Current Biology 
to be published alongside the original, but it was rejected.  
 
Under the new analyses, none of the findings with regard to the two non-human ape 
species change. In contrast, some of the original findings with human children appear 
unstable. In order to test the validity of our claims, we report additional data collected since 
the original publication showing that children do indeed prefer the majority over the 
minority option and the frequent over the rare option as originally reported.  
 
Modeling the null-hypothesis: 
In our study we compared the choices of our participants to a randomly generated 
distribution of choices that was matched to our original participants with regard to the 
number of choices they made. Our simulation was based on the assumption that children 
made three independent choices, and that any correlation between those choices would 
largely stem from an honest preference of an individual for one choice over the others. 
M&H remarked that this approach is not appropriately conservative. They argue, that 
individuals may have chosen the same option repeatedly, not only because of a 
preference of that individual for that particular option, but also because of other internal 
response biases such as conservatism. We agree that these two accounts are 
indistinguishable in our study and that therefore analyses accounting for such intra-
individual correlations are more conservative and therefore preferable.  
 
Reanalysis:  
Following M&H’s advice we reanalyzed our accounting for intra-individual correlations. 
 
Results study 1:  
To test for the interaction between option-choice and species we ran a Generalized Linear 
Mixed Model (GLMM; Baayen, 2008). The model was with poisson error structure and log 
link function and run in R (R Development Core Team, 2011) using the function lmer from 
the R-package lme4 (Bates, Maechler, & Bolker, 2015). In this model we included the 
species of each individual, choice option ('Majority' or 'Minority') and their interaction as 
fixed effects, and the number of choices in favor of the two options accounted for by the 
fixed effect in the model as the response. Choices in favor of the third undemonstrated 
option were accounted for by including the total number of actual choices per participant 
as an offset variable (log transformed). As a random effect we included the participant's 
identity. As a test of the interaction between option-choice and species we used a 
likelihood ratio test (Dobson, 2002; R function anova) comparing this full model with a 
reduced model neither comprising the interaction nor species but all other terms 



encompassed in the full model. We found a significant difference between the two models, 
indicating an interaction between species and option-choice (chi square = 18.40, df = 4, p 
= 0.001). Based on this result, we analyzed the three species separately. Since we 
conducted all following tests only after an initial global test rejected the overall null-
hypothesis we consider them as 'protected tests' in the sense of Fisher's protected tests 
(Cohen & Cohen, 1983). 
 
Chimpanzees did not choose randomly (Friedman chi-squared = 8.857, df = 2, p = 0.012). 
They chose the majority-option more often than the minority option (exact Wilcoxon test: T+ 
= 28.0, N = 7 (8 ties), p = 0.016). They did not obviously chose the other-option more or 
less often than the majority option (T+ = 32.0, N = 9 (6 ties), p = 0.277) or the minority 
option (T+ = 6.0, N = 3 (12 ties), p = 0.250). 
 
Human children also did not choose randomly (Friedman chi-squared = 7.020, df = 2, p = 
0.030). They chose the majority option more often than the other option (T+ = 68.0, N = 12 
(4 ties), p = 0.020). They did not obviously chose the minority option more or less often 
than the majority option (T+ = 70.5, N = 14 (2 ties), p = 0.290) or the other option (T+ = 
29.5, N = 8 (8 ties), p = 0.125).  
 
Finally the distribution of choices by orangutans was indistinguishable from a random 
distribution (Friedman chi-squared = 0.061, df = 2, p = 0.970) 
 
Results study 2: 
Running the same GLMM as described above for study 1, we found no significant 
difference between the full model and the reduced model excluding the interaction of 
option-choice and species as well as the main effect of species (chi square = 5.78, df = 4, 
p = 0.227). 
 
To maintain comparability with our original publication, we continue to analyze the three 
species separately, even in the absence of evidence for an interaction.  
 
The distributions of choices by all three species were indistinguishable from random 
distributions (chimpanzees: Friedman chi-squared = 1.600, df = 2, p = 0.449; humans: 
Friedman chi-squared = 4.311, df = 2, p = 0.116; orangutans: Friedman chi-squared = 1.2, 
df = 2, p = 0.549).  
 
Discussion: 
These results make us reconsider our prior interpretations in two important ways:  
  
Study 1: In contrast to our original claims, while their behavior was not random and the 
descriptive pattern suggests a majority preference, human children did not choose the 
majority option statistically more often than the minority option.  
  
Study 2: In contrast to our original claims, while their choice pattern was suggestive, 
children’s distribution of choices was statistically indistinguishable from a random 
distribution. 
 
To assess whether to reject our original premises that children (a) prefer the majority over 
the minority option in study 1 and (b) the frequent over the rare option in study 2, we 
analyzed a larger sample of children, collected since the original publication.  



 
Additional sample study 1 
Since the original paper, we have tested 33 German children (mean age = 55 months, 12 
boys). These children participated in two tests that were identical in the structure of 
demonstrations, which was central to our original publication. In one test, children 
observed peers dropping balls in a box to gain reward, in the second test children 
observed peers handling a plastic box in different ways to gain reward. These additional 
children differed from our original sample only in age, but shared the same cultural and 
demographic background.  
 
Children in this new sample chose the majority option in 54%, the minority option in 25% 
and the other option in 21% of trials, values appearing largely comparable to those found 
in our original sample (majority: 56%, minority: 33%, other: 10%). 
 
To test whether it was appropriate to pool the two age groups we ran a Generalized Linear 
Mixed Model (GLMM; Baayen, 2008). The model was with Poisson error structure and log 
link function and run in R (R Development Core Team, 2011) using the function lmer from 
the R-package lme4 (Bates, Maechler, & Bolker, 2015). In this model we included the age-
group of each individual, choice option ('Majority' or 'Minority') and their interaction as fixed 
effects, and the id of the participants as a random effect. Again we used the number of 
choices in favor of the two options accounted for by the fixed effect in the model as the 
response, and choices in favor of the third undemonstrated option were accounted for by 
including the total number of actual choices per participant as an offset variable (log 
transformed). As a test of the interaction between option-choice and age we used a 
likelihood ratio test (Dobson, 2002; R function anova) comparing this full model with a 
reduced model not comprising the interaction nor age group but all other terms comprised 
by the full model (and the same random effect structure). We found no significant 
difference between the two models, providing no evidence for an interaction between age 
and option-choice (chi square = 0.778, df = 2, p = 0.678). After removing the interaction, 
we found no significant main effect of age (estimate+SE=-0.128+0.190, z=-0.676; 
P=0.499). Based on this result, we pooled the responses of our original sample and this 
additional sample. The pooled sample of children (N=49) chose the majority option in 54%, 
the minority option in 28% and the other option in 18% of trials. This combined sample of 
children also did not choose randomly (Friedman chi-squared = 13.435, df = 2, p = 0.001). 
They chose the majority option more often than the minority option (T+ = 526, N = 38 (11 
ties), p = 0.018). They chose majority option also more often than the other option (T+ = 
507, N = 35 (14 ties), p < 0.001). They not obviously chose the minority option more or 
less often than the other option (T+ = 161.5, N = 22 (27 ties), p = 0.262). 
 
Summary 
This larger sample therefore reaffirms our original claims under the more conservative 
analysis. We therefore maintain, that human children prefer a majority over a minority 
option when both are equally frequent. 
 
Additional samples study 2 
We tested 27 additional German children (mean age = 52 months, 14 boys). These 
children participated in the same two tests mentioned above. Again, this new sample 
differed from our original sample only in age, but shared the same cultural and 
demographic background. Children chose the frequent option in 55%, the rare option in 



21% and the other option in 25% of trials, values appearing largely comparable to those 
found in our original sample (frequent: 55%, rare: 31%, other: 14%).  
 
Running a GLMM equivalent to the test applied prior to pooling in study 1, we again found 
no interaction between option-choice and age-group (chi square = 1.117, df = 2, p = 
0.572). After removing the interaction we also did not find an obvious main effect of age 
(estimate+SE=-0.129+0.212, z=-0.609, P=0.543). Hence in a second step we pooled the 
responses of our original sample and this additional sample. The pooled sample of 
children (N=41) chose the frequent option in 55%, the rare option in 24% and the other 
option in 21% of trials. This combined sample of children also did not choose randomly 
(Friedman chi-squared = 11.556, df = 2, p = 0.003). They chose the frequent option more 
often than the rare option (T+ = 359, N = 31 (10 ties), p = 0.023). They also chose the 
frequent option more often than the other option (T+ = 343, N = 29 (12 ties), p = 0.004). 
They not obviously chose the rare option more or less often than the other option (T+ = 
126.5, N = 21 (20 ties), p = 0.773). 
 
Summary 
This larger sample therefore reaffirms our original claims under the more conservative 
analysis. Children preferred the frequent over the rare option if both are demonstrated by 
equal numbers of individuals.  
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