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BACKGROUND 

 

 Information about other individuals that can be gathered in direct and indirect interactions, 

is important for gregarious and solitary species as well. Despite direct encounters may be the 

best predictors of the future behaviour of others, it can have high cost in terms of fitness and 

survival, and in case of large group size and/or dynamically changing information (e.g. when 

hierarchy is based on age or size) it might be difficult to stay updated (e.g. Cheney and Seyfarth 

2004). Thus obtaining information about others via social eavesdropping (in third-party 

interactions) can be advantageous; however, this type of social information may be more 

difficult to handle cognitively (Abdai and Miklósi 2016). 

 By definition, social eavesdropping occurs in communicative interactions when the observer 

attends to signals, but not cues (Bonnie and Earley 2007). However, we suggest that social 

eavesdropping should be broadened to include non-communicative interactions and the 

possibility that the obtained information is based on cues (only if cues are present due to the 

interaction). For example, in the “hill-paradigm” presented to human infants to study social 

evaluation (e.g. Hamlin et al. 2007), an agent helps to another to move toward its goal without 

engaging in communication. In this scenario there is no signal exchange between the agents, 

but based on the behaviour infants can infer the future behaviour of at least one of the 

individuals. 

 The information obtained in third-party social interactions can be highly different, from 

detecting the state of agent (animate vs. inanimate), through observing their behaviour (to 

predict their future behaviour), to identifying the relationship among agents involved in the 

interaction. Social eavesdropping has been investigated in several non-human and human 

species (e.g. Hamlin et al. 2007; Marshall-Pescini et al. 2011; Herrmann et al. 2013), but the 

different experimental contexts applied hinders to draw conclusions from a comparative point 

of view. Further, studies within species have been carried out mostly by using one context (see 

e.g. Peake 2004), thus no information is available whether they use this skill in different 

contexts. Cheney and Seyfarth (2004) argued that differences between species are possibly due 

to the different social context eavesdropping occurs (ecological relevance), and does not reflect 

their cognitive abilities. In contrast, Subiaul et al (2008) suggested (specifically in case of 

reputation judgment) that when reputation judgment occurs in only one context in the specific 

species, the skill is more likely to be driven by domain-specific mechanisms that process the 

information regarding the specific context only. We propose that based on current literature, we 
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do not have enough information to conclude whether specific species eavesdrop on others only 

in one context, or it is the artefact of lack of testing in other situations. Further, without knowing 

whether there are similarities and/or differences among the underlying cognitive mechanisms 

driving this (or these) skill(s), we can draw false conclusions. Thus we argue that the main 

question should be whether there is a difference between social eavesdropping occurring in 

different contexts (within species), or difference between species when they eavesdrop in 

(functionally) similar contexts. 

 In this dissertation we used three different research topics (social evaluation, jealousy and 

animacy perception) to investigate whether dogs are attentive to third-party contexts, how do 

they behave in such situations and whether their behaviour is influenced by the information 

gathered. 

 

 

THESIS POINTS 

 

Thesis I. Social evaluation should be considered as the unified cognitive capacity of 

negativity and positivity bias; following a general framework facilitates comparative 

research on the topic 

Social evaluation is a mental process that manages the preference toward prosocial partners 

(positivity bias) and avoidance of antisocial individuals (negativity bias) in cooperative contexts 

(e.g. Hamlin et al. 2007). However, due to diversity in procedural designs and interpretations 

of the results across studies, comparative approach is hindered. Thus, we developed a general 

framework to facilitate further comparative research on the topic. We defined social evaluation 

as a mental process during which an individual (1) assigns different values (positive or negative) 

to particular behavioural patterns (e.g. helping or hindering) that are performed in a social 

interaction (e.g. problem solving), (2) associates these behaviours and the assigned values with 

specific individuals (partnership values), and (3) display different behaviours (e.g. preference 

or avoidance) toward others based on the overall value which has been associated with them. It 

is composed of two building blocks: negativity and positivity bias. Negativity bias is the 

aversion to negative (social) stimuli that drives the avoidance of antisocial individuals (Hamlin 

et al. 2010; Anderson et al. 2013). In contrast, positivity bias refers to the preference toward 

positive (social) stimuli that manifest in the preference toward prosocial individuals (Hamlin et 

al. 2007). In general, we expect the choice of the relatively prosocial partner in any situations 
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due to the consequences of an inaccurate choice; however, the presence of only one of the two 

building blocks may lead to different choice response. In case of positivity bias a preference 

toward the relatively positive partner is expected in all scenarios (even the choice of a neutral 

partner against an antisocial one); while the presence of only negativity bias would lead to an 

avoidance of the negative partner only, which would result in no choice between a prosocial 

and a neutral individual. In former studies, authors used the term social evaluation irrespectively 

of whether both positivity and negativity bias are present or only one of them (see e.g. 

(Anderson et al. 2013b). In contrast, we suggest that the term should be restricted to cases when 

both of them are present due to the functional, and potential developmental and evolutionary 

differences between them. We assume that positivity and negativity bias emerge independently 

from each other and merge into a unified system only later, which we refer to as social 

evaluation. 

 

Thesis II. Jealous behaviour can be found in dogs by using proper experimental design 

Jealous behaviour emerges when an important social relationship with a valued social partner 

is threatened by a third-party, a rival individual (e.g. Parrot and Smith 1993; Mize and Jones 

2012; Hart 2016). It has mainly been investigated in humans, and it seems that six-month-old 

infants already show jealous behaviour when the mother focuses her attention to another child 

(Hart and Carrington 2002). Despite we still lack of data whether non-human species show 

jealous behaviour, we suggest that due to its importance in fitness and survival it is widespread 

in animals. In previous studies conducted with dogs, researchers used fake dogs as potential 

rivals, but this method failed to confirm the presence of jealous-like behaviour (Harris and 

Prouvost 2014; Prato-Previde et al. 2018). In our study, owners focused their attention solely 

on the test partner (potential rival), while they ignored the subject dog. We deployed familiar 

and unfamiliar dogs as social test partners, and familiar and unfamiliar objects as non-social 

test partners; all subjects encountered all test partners. We found that dogs showed more jealous 

behaviour, i.e. owner-oriented behaviours and attempts to interrupt the interaction of the owner 

and test partner in case of social compared to non-social test partners. Results suggest that 

jealous behaviour emerges in dogs, and it is functionally similar to that in children observed in 

similar situations. Alternative explanations like territorial aggression or effect of dominance 

rank can be excluded. Although dogs’ behaviour in our study fulfil the functional description 

of jealousy, it can be argued whether the underlying emotional state shares similarities with the 

corresponding human emotion. 
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Thesis III. Dogs perceive geometric figures as animate based simply on their motion, 

similarly to adult humans 

Perceptual animacy is observers’ tendency to interpret inanimate objects as animate based on 

simple motion cues (e.g. Scholl and Tremoulet 2000; Tremoulet and Feldman 2000; Gao et al. 

2009). Chasing has been used most often to study the phenomenon, considering that many 

features of this motion can elicit animacy perception. Although in humans animacy perception 

seems to be present from birth (Di Giorgio et al. 2017), and newly-hatched chicks are also 

sensitive to self-propelledness (Mascalzoni et al. 2010; Rosa-Salva et al. 2016), there are no 

convincing evidence in other non-human species (Dittrich and Lea 1994; Atsumi and Nagasaka 

2015). Here we tested dogs and adult humans. We showed simultaneously two motion patterns: 

on one side of the screen two geometric figures performed a dependent (chasing-like) motion, 

while on the other side of the screen two figures were moving independently from each other. 

In this case chasing-like motion of two objects could be interpreted as an interaction among 

them, that can elicit perceptual animacy. Dogs and humans allocated their look similarly 

between chasing and independent motion patterns when they were performed by dots. Both 

species showed initial attention to both patterns and favouring to watch the independent pattern 

later. However, adding orientation to the moving figures (using isosceles triangles instead of 

dots; see e.g. Gao et al. 2009) had an effect on subjects’ behaviour. Although both species 

looked longer at the independent pattern eventually, humans increased their look gradually 

toward the independent motion from the beginning, whereas dogs initially preferred to look at 

the chasing pattern. We suggest that the decreased looking time at the chasing pattern across 

trials in both species was due to the spontaneous habituation to and/or recognition of the chasing 

pattern; this could have shifted their attention to the independent (unrecognized) pattern (see 

Rochat et al. 1997). Thus it seems that dogs tend to spontaneously recognize inanimate objects 

as animate based solely on their motion, similarly as humans. Further, we found that dogs are 

sensitive to at least one characteristic facilitating the perception in the chasing motion, as 

humans are sensitive to,. We propose that initial difference between the behaviour of dogs and 

humans after providing orientation to the moving objects is due to the different frequency in 

alternating the look between patterns. This result raises further questions on visual perception 

of different species. 
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Thesis IV. Seemingly self-propelled robots can be used to study animacy perception which 

provides a better approach to study the phenomenon in non-human species 

Although video projections and interactive displays have been used most often to study animacy 

perception in non-human and human species (e.g. Rochat et al. 1997; Gao et al. 2009; 

Meyerhoff et al. 2013), one important issue in comparative studies is that similar tasks may not 

be appropriate to test the same (or similar) phenomenon in different species. Thus we 

introduced a novel method to investigate perceptual animacy in non-human species, which we 

have tested in dogs. We used inanimate, seemingly self-propelled objects (UMOs), unfamiliar 

to dogs, and displayed chasing and independent motions in live demonstration. We found that 

dogs were more interested in the UMOs from the chasing demonstration, which we suggest to 

reflect the perception of UMOs participated in the chasing event as animate agents. Applying 

this method allowed us to investigate not only the looking behaviour of subjects, but wider 

assessment of their behaviour, due to the free movement and possibility to interact with the 

agents. This method provides more realistic context to test animacy perception, which is 

especially important in case of non-human species. 

 

Thesis V. Dogs can interpret third-party social interactions in different contexts 

Based on our findings, dogs are able to take into consideration information gathered in third-

party social interactions in at least two different situations. They are able to determine different 

features of the interacting agents (e.g. animate vs inanimate), evaluate possible relationship 

between them accurately (e.g. dependency or independency in their movement, or whether the 

interaction of the valued social partner and another agents threatens the relationship), and use 

this information to direct their future behaviour accordingly toward these agents (e.g. higher 

interest in animate, than in inanimate agents or displaying behaviour that facilitate to maintain 

the important social relationship). Eavesdropping can contribute to fitness and survival in 

different contexts; however, it is still an open question whether social eavesdropping in different 

contexts (and species) relies on the same mental mechanisms. 
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