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Supplementary Text

Control Analysis

1. Experiment 1a

To examine whether dogs’ looking time was influenced by screen side (left vs. right).
Paired comparisons revealed no significant difference in looking-time proportion between
the left and right screen sides in either the Introduction phase (Wilcoxon signed-rank test;
0.21 £0.17 vs. 0.18 £ 0.12; V = 379, p = 0.687) or the Ownership Determination phase
(paired t-test; 0.24 £ 0.15vs. 0.17 £ 0.12; £ (36) = 1.81, p = 0.079).

To examine whether dogs’ looking time was influenced by performer identity (performer
A vs. performer B), we used repeated-measures ANOVAs with factors of performer
identity (performer A vs. performer B) and performer role (dominant vs. subordinate).
Results revealed no significant interaction in either the Introduction phase (F (1, 36) =
0.579, p = 0.452, n% = 0.016) or the Ownership Determination phase (F (1, 36) = 3.471,
p = 0.071, n% = 0.088). These results indicate that dogs’ preference for the dominant
individual cannot be explained by spatial bias or individual performer characteristics.

2.Experiment 1b

We employed a forward model selection approach using generalized linear mixed-effects
models (GLMMs), starting with a null model including only subject ID as a random
intercept, and incrementally adding predictors to test their contribution to model fit using
likelihood ratio tests. The subsequent models included phase, performer role, and their
interaction as fixed effects.

To examine whether dogs’ looking time was influenced by screen side (left vs. right), we
conducted a statistical analysis of their looking-time proportions to each side. Results
revealed that dogs exhibited a spontaneous left-side bias during the Introduction phase
(Wilcoxon signed-rank test; 0.31 + 0.21, 0.18 £ 0.22; V = 292, p = 0.014) and the
Ownership determination phase (Wilcoxon signed-rank test; 0.29 £ 0.23, 0.17 £ 0.12; V
=316, p =0.033). To control spatial biases, screen position (left vs. right) was included
as a fixed effect. We first fitted a full model including the three-way interaction between
performer’s role, phase, and screen side. Results revealed that the interaction was not
significant (8 = 0.37, SE = 0.54, z = 0.69, p = 0.494), nor was the two-way interaction
between performer’s role and screen side (8= 0.14, SE = 0.37, z=0.38, p = 0.702). We
therefore proceeded with a model including performer’s role and phase, and screen side
as covariate, with subject ID included as a random intercept. Results showed that the
interaction between performer’s role and phase was not significant (8 = 0.36, SE = 0.26,
z=1.39, p = 0.165), indicating that dogs’ attention to individuals of different roles did not
vary across phases after controlling spatial biases.

To examine whether dogs’ looking time was influenced by performer identity (performer
A vs. performer B), we used GLMMs with factors of performer identity (performer A vs.



performer B) and performer role (dominant vs. subordinate). Results revealed no
significant interaction in either the Introduction phase (8 = 0.14, SE = 0.45,z=0.30, p =
0.761) or the Ownership Determination phase (8 = 0.47, SE = 0.40, z=1.19, p = 0.235).
These results indicate that dogs’ preference for the dominant individual cannot be
explained by spatial bias or individual performer characteristics.

3.Experiment 1c

Experiment 1c was analyzed using the same GLMM approach as described for
Experiment 1b, including phase, performer role, and their interaction as fixed effects, and
subject ID as a random intercept.

To examine whether dogs’ looking time was influenced by screen side (left vs. right), we
conducted a statistical analysis of their looking-time proportions to each side. Results
revealed that dogs exhibited a spontaneous left-side bias during the Ownership
determination phase (Wilcoxon signed-rank test; 0.26 + 0.19, 0.15 £ 0.13; V=333, p =
0.038) but not the Introduction phase (Wilcoxon signed-rank test; 0.18 £ 0.16, 0.11 £ 0.11;
V =305, p = 0.140). As in Experiment 1b, we first tested whether spatial position
modulated the effect of performer’s role. We found no significant interaction between
performer’s role, phase, and screen side (8 = 0.01, SE = 0.52, z = 0.02, p = 0.986), nor a
significant interaction between performer’s role and screen side (8 =-0.13, SE = 0.41, z
= -0.31, p = 0.758). After controlling for screen position, the interaction between
performer’s role and phase remained non-significant (8 =-0.30, SE =0.26,z=-1.16, p =
0.247), indicating that dogs’ attention to individuals of different roles did not vary across
phases after controlling for spatial biases.

To examine whether dogs’ looking time was influenced by performer identity (performer
A vs. performer B), we used GLMMs with factors of performer identity (performer A vs.
performer B) and performer role (giver vs. receiver). Results revealed no significant
interaction in either the Introduction phase (8 = 0.27, SE = 0.44, z = 0.62, p = 0.538) or
the Ownership Determination phase (8 = 0.01, SE = 0.42, z = 0.02, p = 0.982). These
results indicate that dogs’ preference for the dominant individual cannot be explained by
spatial bias or individual performer characteristics.

4 Experiment 2

To rule out potential confounds, we conducted control analyses analogous to those in
Experiment 1. Paired comparisons revealed no significant effect of screen side on dogs’
looking time (Wilcoxon signed-rank test; 0.16 £ 0.12, 0.13 £ 0.10; V=498, p =0.242). In
addition, GLMM analyses showed no significant interaction between performer identity
and social dominance (8 = 0.22, SE = 0.34, z= 0.65, p = 0.513).

Given that the two performers wore different-colored clothing, we further examined
whether dogs showed a preference for clothing color, results showed that no significant



effect was found (Wilcoxon signed-rank test; 0.15+0.12,0.13 £ 0.11; V=486, p=0.314).
We also examined whether dogs’ looking time was influenced by performer identity
(performer A vs. performer B), we used GLMMs with factors of performer identity
(performer A vs. performer B) and performer role (dominant vs. subordinate). Results
revealed no significant interaction during the Interaction phase (8 =0.22, SE =0.34, z =
0.65, p = 0.513). These results indicate that dogs’ preference for the dominant individual
cannot be explained by actors’ clothing color, spatial bias or individual performer
characteristics.

5.Experiment 3

To rule out potential confounds, we conducted control analyses analogous to those in
Experiment 1. Paired comparisons revealed no significant effect of screen side on dogs’
looking time (Wilcoxon signed-rank test; 0.18 £ 0.15, 0.22 + 0.13; V=78, p = 0.330).

6.Experiment 4

To rule out potential confounds, we conducted control analyses analogous to those in
Experiment 1. Paired comparisons revealed no significant effect of screen side on dogs’
looking time (Wilcoxon signed-rank test; 0.10 £ 0.11, 0.19 £ 0.17; V=57, p = 0.076).

Experience with Humans Did Not Modulate Dogs’ Responses to Human Social Hierarchy

To examine whether dogs’ preferences for dominant humans could be explained by
individual experience with humans, we analyzed data from all dogs that participated in
Experiments 1a and 2 (n = 64). For dogs that participated in both experiments, these
values were averaged across experiments.

We employed a forward model selection approach, starting with a null model including
only subject ID as a random intercept, and incrementally adding predictors to test their
contribution to model fit using likelihood ratio tests. Subsequent models included
hierarchy (dominant vs. subordinate) and age as fixed effects, with sex included as a
covariate.

GLMM results revealed no significant main effects of age (8 = 0.02, SE = 0.03, z = 0.60,
p = 0.550), and no significant interaction between hierarchy and age (8 = -0.002, SE =
0.04, z = -0.06, p = 0.953), suggesting that accumulate experience with humans did not
significantly modulate dogs’ responses to human social hierarchy cues.

Divergence Is Not Driven by Differential Attention to Humans and Conspecifics

To examine whether the divergence between AHuman and AConspecific was driven by
differential attention to humans versus conspecifics, we conducted a control analysis on

4



mean looking-time proportions. For each dog, we separately calculated the average of
the total looking-time proportions toward dominant and subordinate human (Experiments
1a and 2) and the average of the total looking-time proportions toward dominant and
subordinate dogs (Experiments 3 and 4). Results revealed no significant difference in
overall looking-time proportions between human and conspecific videos (Wilcoxon
signed-rank test; 0.30 + 0.06, 0.35 £ 0.15; V = 11, p = 0.383), indicating that the
divergence reflects differential processing of social status rather than differences in
attention.



table S1. Owner-Reported Dog Behavior Items and Descriptive Statistics

We conducted a questionnaire survey with dog owners to assess dogs’ sensitivity to
human social status cues in everyday interactions. The survey included three parts: (1)
owner and dog background information, (2) 16 behavior-related items, and (3) four
additional items for multi-dog households. Owners responded based on the dog they
interacted with most frequently. The full list of items and their descriptive statistics (mean
+ standard deviation) is provided below. Responses were collected using a 7-point Likert
scale (1 = completely disagree; 7 = completely agree), and items marked with an asterisk
(*) were reverse-coded.

1) Owner and dog background information:

Num Question Response Format
BEEAESERRARE/LRN

Number of dogs currently or previously owned

1 1/2/3 or more

a8y ¥e % an
2 Dog breed Open-ended
j@/} J %a] ¥a] M4 H
3 A9FIINE R Male / Female
Dog sex
Ea iR :
4 Dog age Open-ended (in years)
5 5 A AR 8] <6 months / 612 months /
Duration living with the dog 1-3y / 3—6y / >6y

2) Main Behavior Questionnaire Items:



Num

Question

hierarchy-
related

Mean = SD

*6

*9

*14

HBREESRY (NFRERSEEXNHENBEEA) i, ROOSENRINRNBREREE
.

When encountering unfamiliar objects (e.g., a new toy or a stranger), my dog observes my reaction
before deciding whether to approach.

EXNERRENFERAR, RS OtERBIDE,

My dog wags its tail happily when meeting familiar guests or relatives.

LEPEHER, RERRLE, ERFLER, FEORK.
When I approach my dog suddenly while it is eating, it stops eating and looks at me.

MRKREFARERNENES, INFTRETFSE, RIESTZMRRFESIDI K.

My dog runs to me for safety when a sudden loud noise (e.g., broken dish) occurs in the house.
HEEIDPENE-—TUTA (LeBE LR ERIZIR) |, AFBRESETH LT AL EERE
1EXTBHT A,

When I stop my dog from doing something (e.g., jumping on the bed), using a stern tone makes it stop
faster.

SEEEHETRRE, WEENSE/LEHET, REELIEREIRE, BHRENHANE.

When walking outside, my dog sometimes stops and does not obey my instruction to move on.

BAEIERE (thaiTim) | ESRUHER (PLELanBEmER) SiBfHiTh (ELaniHE
MF. WEIEEREENRKT) .

After doing something wrong (e.g., breaking something), my dog shows appeasement behaviors (e.g.,
avoiding eye contact, licking, bringing a toy).

WMRFEH I PRNE—IRTA, SREFIEMFLRNE (WNAFEE) , FBLESHLEEN
fTARt, BHEREESRERELIEINE.

When I stand and use gestures (e.g., pointing) along with verbal commands, my dog responds faster than
when I speak while squatting.

HERE, RETASEMRMERAT) (FLsEtsEE) .

My dog does not tend to follow me around the house (e.g., into different rooms).
LREMRREMFIEVE, RIUBSRNEAZ (MNSRE, ;RM) .

My dog shows signs of anxiety (e.g., hiding, barking) during intense family arguments.
BRAPDRERBIRETH "NEAY |, BZRRKERILESS, WESRREEREARITTA (t
WM—EIATA) | TINEMRERRIERESTEAFERSFERERETRINE.

My dog can distinguish the "authority figure" in the household and responds more readily to their
commands.

HDREEMERN, RITREERNEENES, HENRKEE A AEEXIEEALETE.

My dog is more obedient to the veterinarian than to unfamiliar people in other contexts (e.g., at the park).

TERE "AER" KR, SEAERERNRHETT MR, RIUEthaiTeR.

My dog yawns after I yawn, especially during play, indicating contagious yawning.

RIORTEBRINRREMRRNBAENE (WNEPRE. FHNE) MUBERENSHE (). &
#) .

My dog cannot predict events (e.g., going out) by observing routine actions (e.g., picking up keys, putting
on coat).

LERNEMIERTIRTE (WFEE. #3X) i, BRRESHERSIFHER R, FAZKT
#) .

When I give attention to another dog, my dog tries to draw my attention back (e.g., barking, squeezing
in).

MBS (ME0. B i, ROWATHEAR, TNUEETH (NEHRNE. BLE
ERAOBR L. ZEPMRIRERSLE,

When I feel sad or upset, my dog approaches and shows comfort behaviors (e.g., licking, resting its head
on my leg).

Yes

5.59+1.14

6+ 1.09

527+ 1.42

5.73£1.08

5.83+1.06

3.5+1.83

5.98 £0.86

5.54 + 106

3.86+1.92

541+1.41

522+ 1.54

498 +1.53

525+1.37

3.84+2.09

5.91+£0.86

6.13+0.77

3) Additional Items for Multi-Dog Households:



Num

Question

Status-related Mean = SD

BRENEE), EMMNBEEEREHAZIN, LNBHNERs
EZRIUL AR, @ LEEE, ANANESREEENEE.
There is a hierarchy among my dogs, with some showing more dominant
postures (e.g., upright tail) and others more submissive (e.g., low tail).
BEL—EMAGA, bt —0 5k, IRNREHERE
0y, HSENERE - RNRNZEHREEAEME T, B
MERAIR,

When I throw a toy, some dogs wait and observe one particular dog before
deciding whether to fetch the toy.

HPAETENHNN, HIFtbEREN, EMestSEEE—
KRB EHH.

When preparing to go out, the dogs tend to leave in a specific order, often
waiting for one dog to go first.

HBEREEYN, EROMAMERNZE, Ht94&HX R
MR ATE]

When encountering new things, one dog reacts the first and the others tend to
follow that dog’s lead.

Yes

Yes

Yes

Yes

5.13+£1.57

5.39+1.75

513+1.8

5+1.56




table S2. Expert evaluation of the dog social hierarchy stimuli of Experiment 3.

Professional dog trainers rated the videos of Experiment 3 on a set of items assessing
the clarity, naturalness, and ecological validity of the depicted social interactions. The
table presents all questionnaire items along with their mean ratings and standard

deviations. Responses were collected using a 7-point Likert scale (1 completely
disagree; 7 = strongly agree).
Num Question Mean+SD
| EAEREGTINFR () 172380
How many years of experience do you have in dog training? ' '
,  TEXTE, MRAZEFEREA S SRER, 455076
In the video, there is a clear social hierarchy between the two dogs. ' ’
. PTTEREEEIRALZEAM, 334170
The dogs’ actions and reactions during the competition are natural.
| ERER (—RAUEST) HATSERNEMIER. 5004153
The outcome (one dog taking the rope) is consistent with real-life interactions.
o BALER— I TR 2SR, 72075
I can clearly identify which dog has the higher social status.
. TS T AT RSB, 34170
The competitive behavior shown in the video reflects realistic conflict situations. ’ '
. TR R SRR R BRI R AR, 4334105

The social hierarchy depicted in the video can be understood without additional explanation.




table S3. Expert evaluation of the dog social hierarchy stimuli of Experiment 4.

Professional dog trainers rated the videos of Experiment 4 on a set of items assessing
the clarity, naturalness, and ecological validity of the depicted social interactions. The
table presents all questionnaire items along with their mean ratings and standard
deviations. Responses were collected using a 7-point Likert scale (1 = strongly disagree;
7 = strongly agree).

Num Question Mean = SD

R, AR EEERR RS RER, 672001
In the video, there 1s a clear social hierarchy between the two dogs. ' '

, SIS EIRAREAN. -
The dogs’ actions and reactions during the competition are natural.
By, BEXENF TAEINSEPH SRS — R TEIRAIE L.

3 Behaviors such as growling and direct staring are consistent with real-life threatening 5.67+0.94
signals used by dogs toward another dog.

| B ROMERESHARMT MR, e
The other dog’s avoidance posture is consistent with submissive behavior. o
MR P A EFRR AN E R MERE R RERIERE.

5 The social hierarchy depicted in the video can be understood without additional 45+1.12

explanation.
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Movie S1. (Separate file)

An example stimulus video used in Experiment 1a, illustrating the full sequence of the
Introduction, Ownership Determination, and Choice phases.

Movie S2. (Separate file)

An example stimulus video used in Experiment 1b, illustrating the full sequence of the
Introduction, Ownership Determination, and Choice phases.

Movie S3. (Separate file)

An example stimulus video used in Experiment 1c, illustrating the full sequence of the
Introduction, Ownership Determination, and Choice phases.

Movie S4. (Separate file)

An example stimulus video used in Experiment 2, illustrating the full sequence of the
Conversation and Choice phases.

Movie S5. (Separate file)

An example stimulus video used in Experiment 3, illustrating the full sequence of the
Ownership Determination phase.

Movie S6. (Separate file)

An example stimulus video used in Experiment 4, illustrating the full sequence of the
Conversation phase.

Movie S7. (Separate file)

An example video of the naturalistic interaction task used in Experiment 5, showing the
dominance demonstration and the two subsequent choice tests.
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