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Abstract (max 300 words) 

Animals living in dense habitats or with poor vision that have little visual contact between 

group members often have to signal identity in their vocalizations along with other social, 

emotional, and contextual information (Boughman & Wilkinson, 1998; Fukushima et al., 2015; 

Prat et al., 2016; Soltis et al., 2005; Tooze et al., 1990). In such cases, it is possible that animals 

use broader-category cues that can convey information such as age or sex of the source for 

effective individual recognition. Determining source identity from vocalizations is important 

not only for receiver individuals but also for researchers studying these animals. As manual 

vocal data acquisition and real-time labeling by researchers is a cumbersome task, automizing 

this process is beneficial (Blumstein et al., 2011; Rickwood & Taylor, 2008). This has led to 

the development of a plethora of machine learning techniques for source identification, each 

competing for higher accuracy (Cheng et al., 2010, 2012; Stowell et al., 2019; Vieira et al., 

2015). However, whether machine learning algorithms can use broader-category cues present 

in vocalizations for efficient source identification remains poorly explored. In this study, we 

used common marmosets, an arboreal primate species relying mainly on vocal cues to 

communicate, to test this hypothesis (Eliades & Miller, 2017). Because marmosets tend to live 

in smaller groups with an average of around eight individuals and have a social structure that 

includes helpers and breeders (Erb & Porter, 2017), it is plausible that most of the individual 

variability of calls within groups is explained by variation in sex and social structure. We found 

that a hierarchical classification approach in which the machine first learns to determine the 

social status, then sex, and finally the source identity outperformed the non-hierarchical 

classifier. This provided evidence that marmoset calls contain information about sex, social 

status, and individual identity of the caller. Finally, we assessed the impact of sample size on 

classifier accuracy and provided sample size guidelines for future studies. Hierarchical 

classifiers appear to be a promising tool for automatic source identification from animal 

vocalizations. 
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