‘Beware, I am large and dangerous’ – human listeners can be deceived by dynamic manipulation of the indexical content of agonistic dog growls

Péter Pongrácz1*, Petra Dobos1, Borbála Zsilák1, Tamás Faragó1,2 & Bence Ferdinandy3

1 Department of Ethology, ELTE Eötvös Loránd University, Budapest, Hungary
2 Neuroethology of communication Lab, Department of Ethology, Budapest, Hungary
3 ELKH-ELTE Comparative Ethology Research Group, Budapest, Hungary

*Corresponding author: Péter Pongrácz (ORCID 0000-0001-5126-299X) peter.pongracz@ttk.elte.hu 


Table S1. Details of the full model in the case of the control growl pairs, showing whether participants were able to guess correctly which dog was the larger.
	 
	Choosing the larger dog

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	1.496
	1.397 – 1.602
	11.541
	<0.001

	Random Effects

	σ2
	3.29

	τ00 ID
	0.02

	ICC
	0.01

	N ID
	296

	Observations
	3724

	Marginal R2 / Conditional R2
	0.000 / 0.007

	log-Likelihood
	-2507.714





Table S2. Details of the full model in the case of the control growl pairs, showing the association of participants’ demographic details with their success rate in guessing correctly, which dog was the larger. Abbreviations: livedwithdog: Have you ever lived with a dog in the same household for more than one month?; dogcontact: On average, how many dogs do you have interaction with in a week (Excluding your own dog)?; doglove: How much do you like dogs?; unknowndog: How do you respond to an unknown dog?
	 
	Effect of demographics and dog related experiences

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	1.524
	1.384 – 1.679
	8.574
	<0.001

	age
	0.926
	0.863 – 0.993
	-2.149
	0.032

	sex [male]
	1.061
	0.900 – 1.251
	0.709
	0.478

	livedwithdog [lived]
	0.851
	0.713 – 1.015
	-1.791
	0.073

	livedwithdog [never]
	1.002
	0.817 – 1.229
	0.019
	0.985

	dogcontact
	1.027
	0.956 – 1.104
	0.734
	0.463

	doglove
	0.993
	0.914 – 1.079
	-0.166
	0.868

	unknowndog
	1.042
	0.963 – 1.128
	1.033
	0.302

	Random Effects

	σ2
	3.29

	τ00 ID
	0.01

	ICC
	0.00

	N ID
	296

	Observations
	3724

	Marginal R2 / Conditional R2
	0.003 / 0.007

	log-Likelihood
	-2502.852





Table S3. The details of the full model in the case of the control growl pairs, showing the effect of fundamental frequency on the decision of which dog was the larger.
	 
	Choosing the lower pitch growl

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	1.943
	1.797 – 2.101
	16.683
	<0.001

	Random Effects

	σ2
	3.29

	τ00 ID
	0.08

	ICC
	0.02

	N ID
	296

	Observations
	3672

	Marginal R2 / Conditional R2
	0.000 / 0.025

	log-Likelihood
	-2357.139



Table S4. The details of the full model in the case of the control growl pairs, showing the effect of formant dispersion on the decision of which dog was the larger.
	 
	Choosing the lower formant growl

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	1.336
	1.252 – 1.426
	8.753
	<0.001

	Random Effects

	σ2
	3.29

	τ00 ID
	0.00

	N ID
	296

	Observations
	3724

	Marginal R2 / Conditional R2
	0.000 / NA

	log-Likelihood
	-2542.572





Table S5. The details of the full model in the case of the control growl pairs, showing the effect of call length on the decision of which dog was the larger.
	 
	Choosing the longer growl

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	1.339
	1.251 – 1.433
	8.418
	<0.001

	Random Effects

	σ2
	3.29

	τ00 ID
	0.02

	ICC
	0.01

	N ID
	296

	Observations
	3724

	Marginal R2 / Conditional R2
	0.000 / 0.007

	log-Likelihood
	-2542.131



Table S6. The details of the full model in the case of the test growl pairs, showing the effect of the recording order of growls in the original ‘Threatening Stranger Test’ on the participants’ choice of the ‘larger dog’.
	 
	Choosing the growl from the second trial

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	0.939
	0.897 – 0.982
	-2.735
	0.006

	Random Effects

	σ2
	3.29

	τ00 ID
	0.00

	N ID
	310

	Observations
	7442

	Marginal R2 / Conditional R2
	0.000 / NA

	log-Likelihood
	-5154.659





Table S7. The details of the full model in the case of the test growl pairs, showing the effect of fundamental frequency on choosing the ‘larger dog’.
	 
	Choosing the lower growl of the same dog

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	1.407
	1.331 – 1.489
	11.931
	<0.001

	Random Effects

	σ2
	3.29

	τ00 ID
	0.06

	ICC
	0.02

	N ID
	310

	Observations
	7282

	Marginal R2 / Conditional R2
	0.000 / 0.019

	log-Likelihood
	-4934.365



Table S8. The details of the full model in the case of the test growl pairs, showing the effect of call length on choosing the ‘larger dog’.
	 
	Choosing the longer growl of the same dog

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	1.115
	1.066 – 1.167
	4.704
	<0.001

	Random Effects

	σ2
	3.29

	τ00 ID
	0.00

	N ID
	310

	Observations
	7442

	Marginal R2 / Conditional R2
	0.000 / NA

	log-Likelihood
	-5147.321





Table S9. The details of the full model in the case of the test growl pairs, showing the effect of formant dispersion on choosing the ‘larger dog’.
	 
	Choosing the lower formant growl of the same dog

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	0.888
	0.847 – 0.930
	-5.027
	<0.001

	Random Effects

	σ2
	3.29

	τ00 ID
	0.01

	ICC
	0.00

	N ID
	310

	Observations
	7442

	Marginal R2 / Conditional R2
	0.000 / 0.002

	log-Likelihood
	-5145.161



Table S10. The details of the full model in the case of the test growl pairs, showing the effect of the size of the ‘threatening stranger’ on choosing the ‘larger dog’. This analysis has been performed only in case of those growl pairs where the dog was originally tested with two same-sex strangers.
	 
	Choosing the growl evoked by the larger stranger

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	0.948
	0.894 – 1.006
	-1.763
	0.078

	Random Effects

	σ2
	3.29

	τ00 ID
	0.00

	N ID
	305

	Observations
	4401

	Marginal R2 / Conditional R2
	0.000 / NA

	log-Likelihood
	-3048.985






Table S11. Details of the full model in the case of the test growl pairs, showing the association of participants’ demographic details with their choices based on the size of the ‘threatening stranger’. Abbreviations: livedwithdog: Have you ever lived with a dog in the same household for more than one month?; dogcontact: On average, how many dogs do you have interaction with in a week (Excluding your own dog)?; doglove: How much do you like dogs?; unknowndog: How do you respond to an unknown dog?
	 
	Individual effects on choosing the growl evoked by the larger stranger

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	0.914
	0.840 – 0.994
	-2.090
	0.037

	age
	0.972
	0.913 – 1.035
	-0.895
	0.371

	sex [male]
	1.145
	0.991 – 1.324
	1.839
	0.066

	livedwithdog [lived]
	0.958
	0.818 – 1.122
	-0.531
	0.596

	livedwithdog [never]
	1.064
	0.889 – 1.273
	0.674
	0.500

	dogcontact
	1.011
	0.949 – 1.077
	0.334
	0.738

	doglove
	1.036
	0.963 – 1.115
	0.957
	0.339

	unknowndog
	0.944
	0.880 – 1.012
	-1.634
	0.102

	Random Effects

	σ2
	3.29

	τ00 ID
	0.00

	N ID
	305

	Observations
	4401

	Marginal R2 / Conditional R2
	0.002 / NA

	log-Likelihood
	-3044.492




Table S12. Details of the full model in the case of the test growl pairs, showing the effect of the ‘threatening strangers’ gender on the choices of the participants, regarding which dog they thought to be larger.
	 
	Choosing the growl evoked by the female stranger

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	1.148
	1.069 – 1.232
	3.787
	<0.001

	Random Effects

	σ2
	3.29

	τ00 ID
	0.00

	N ID
	299

	Observations
	3041

	Marginal R2 / Conditional R2
	0.000 / NA

	log-Likelihood
	-2100.673






Table S13. Details of the full model in the case of the test growl pairs, showing the association of participants’ demographic details with their choices based on the gender of the ‘threatening stranger’. Abbreviations: livedwithdog: Have you ever lived with a dog in the same household for more than one month?; dogcontact: On average, how many dogs do you have interaction with in a week (Excluding your own dog)?; doglove: How much do you like dogs?; unknowndog: How do you respond to an unknown dog?
	 
	Individual effects on choosing the growl evoked by the female stranger

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	1.120
	1.011 – 1.240
	2.173
	0.030

	age
	0.939
	0.871 – 1.013
	-1.626
	0.104

	sex [male]
	0.912
	0.766 – 1.085
	-1.039
	0.299

	livedwithdog [lived]
	1.172
	0.971 – 1.413
	1.655
	0.098

	livedwithdog [never]
	1.092
	0.881 – 1.354
	0.802
	0.423

	dogcontact
	0.921
	0.854 – 0.994
	-2.104
	0.035

	doglove
	1.005
	0.921 – 1.096
	0.103
	0.918

	unknowndog
	0.987
	0.908 – 1.073
	-0.305
	0.761

	Random Effects

	σ2
	3.29

	τ00 ID
	0.00

	N ID
	299

	Observations
	3041

	Marginal R2 / Conditional R2
	0.005 / NA

	log-Likelihood
	-2093.945





Table S14. Details of the full model in the case of the test growl pairs, showing whether participants showed a side preference when they chose the ‘larger dog’.
	 
	Side preference

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	0.984
	0.948 – 1.021
	-0.871
	0.384

	Random Effects

	σ2
	3.29

	τ00 ID
	0.00

	N ID
	311

	Observations
	11166

	Marginal R2 / Conditional R2
	0.000 / NA

	log-Likelihood
	-7739.302




[bookmark: _GoBack]Table S15. Details of the full model in the case of the test growl pairs, showing whether participants showed a preference by the presentation order when they chose the ‘larger dog’.
	 
	Presentation order effect

	Predictors
	Odds Ratios
	CI
	Statistic
	p

	(Intercept)
	1.163
	1.110 – 1.218
	6.316
	<0.001

	Random Effects

	σ2
	3.29

	τ00 ID
	0.05

	ICC
	0.02

	N ID
	311

	Observations
	11166

	Marginal R2 / Conditional R2
	0.000 / 0.016

	log-Likelihood
	-7692.808



