Detailed Results of Comparation Between Breeds
To investigate breed differences, we adopted a previously published approach (Salomons et al., 2021) which employed a mixed-effects logistic regression model with random intercepts for each subject to estimate the probabilities of choosing the indicated location for each breed. Results indicated that BLM chose the correct location in 63.58% of pointing gesture trials (95% CI: 55.90% - 70.62%, z = 3.41, p < 0.001), and 89.20% of marker gesture trials (95% CI: 80.94% - 94.14%, z = 6.22, p < 0.001). CKD performed significantly above chance only in the marker gesture with selecting the correct location in 88.53% of trials (95% CI: 76.12% - 94.92%, z = 4.53, p < 0.001), while their performance on the pointing gesture task did not reach statistical significance above chance (95% CI: 48.07% - 70.37%, z = 1.64, p = 0.10) (Figure S3). Performance on the body versus point control and odor control tasks did not exceed chance levels for either breed. None of these four tasks showed significant differences between breeds. 
The results of mixed-effect logistic regression model for breed comparation and binomial test for each subject to estimate the probability of choosing correctly to the right side without first trial corroborated the conclusions that no obvious breed difference existed. Full results can be found in Supplementary material S3 Table S1- S3. 
[image: blmckd]
Figure S3. Estimated probability (±SE) of subjects choosing the location indicated by the experimenter’s gesture in Belgian Malinois versus Chinese Kunming dogs.
The dashed line represents chance level (50%). Significance above the error bar represents significant difference from chance level, while those between the two bars represent significant difference between the two groups. Significance is indicated by star (*). Abbreviations for group names: BLM = Belgian Malinois, CKD = Chinese Kunming Dog. 

Table S1. The estimated probability for each behavior test task performed by linear mixed effect models.
	Measure
	Breed
	conf_low
	conf_high
	estimate
	z
	p-value
	between p-value

	PG
	BLM
	55.902
	70.624
	63.580
	3.413
	<.001 ***
	0.574

	
	CKD
	48.075
	70.368
	59.722
	1.639
	0.101 
	

	MG
	BLM
	80.943
	94.137
	89.199 
	6.223
	<.001 ***
	0.890

	
	CKD
	76.122
	94.917
	88.527
	4.531
	<.001 ***
	

	BvPC
	BLM
	31.218
	51.605
	41.027
	-1.665
	0.096 
	0.802 

	
	CKD
	25.119
	54.275
	38.688
	-1.428
	0.153
	

	OC
	BLM
	43.569
	58.843
	51.235
	0.314
	0.753
	0.727 

	
	CKD
	42.776
	64.550
	53.846
	0.679
	0.497 
	














Table S2. Odds of choosing the indicated location in the gesture comprehension tasks using linear contrast test on a binomial logistic regression model. 
	Measure
	conf_low
	conf_high
	estimate
	Odds

	PG
	-0.583
	0.910 
	0.163
	1.180

	MG
	-0.932
	1.130
	0.097
	1.100 

	BvPC
	-0.615
	0.872
	0.128
	1.140

	OC
	-0.814
	0.605
	-0.105
	0.901



We then used a linear contrast test on the mixed-effects logistic regression model for breed comparation, which revealed no significant differences. The odds of BLM choosing the correct location were similar to those of CKD for both the pointing gesture (95% CI: -0.583 - 0.910, odds ratio = 1.18) and the marker gesture (95% CI: -0.932 - 1.130, odds ratio = 1.10), suggesting similar comprehension abilities for both breeds. 







Table S3. Estimated probability of subjects choosing correctly on their first trail using binomial test. 
	Measure
	Breed
	conf_low
	conf_high
	Prob
	p-value

	PG
	BLM
	0.353
	0.745
	0.555
	0.701

	
	CKD
	0.428
	0.945
	0.750 
	0.146

	MG
	BLM
	0.810 
	0.999
	0.962
	<.001 ***

	
	CKD
	0.753
	1.000 
	1.000 
	<.001 ***

	BvPC
	BLM
	0.194
	0.576
	0.370 
	0.248

	
	CKD
	0.099
	0.651
	0.333
	0.388

	OC
	BLM
	0.353
	0.745
	0.556
	0.701

	
	CKD
	0.316
	0.861
	0.615
	0.581



We also used a binomial test for each subject to estimate the probability of choosing correctly or navigating directly to the right side without first trial. Neither BLM (95% CI: 0.353 - 0.745, p = 0.701) nor CKD (95% CI: 0.428 - 0.945, p = 0.146) performed above chance on the pointing gesture task on the first trial. However, both breeds showed significant above-chance performance on the marker gesture task on the first trial: BLM (95% CI: 0.810 - 0.999, p < 0.001) and CKD (95% CI: 0.753 - 1.00, p < 0.001).

Table S4. The estimated probability for each behavior test task performed by linear mixed effect models compared to assistance dogs.
	Measure
	Source
	conf_low
	conf_high
	estimate
	z
	p-value
	between p-value

	PG
	Police dogs
	55.529
	70.006
	63.061
	3.352
	<.001 ***
	<.01**

	
	Assistance dogs
	70.361
	84.194
	78.051
	6.153
	<.001 ***
	

	MG
	Police dogs
	82.783
	93.131
	88.980 
	7.898
	<.001 ***
	<.01**

	
	Assistance dogs
	71.157
	86.642
	80.000
	5.622
	<.001 ***
	

	BvPC
	Police dogs
	30.967
	49.700
	39.967
	-2.020
	0.434
	0.490

	
	Assistance dogs
	25.286
	46.085
	34.974
	-2.624
	<.01**
	

	OC
	Police dogs
	45.763
	58.337
	52.083
	0.645
	0.519
	0.978

	
	Assistance dogs
	44.930
	59.421
	52.222
	0.596
	0.551
	














Table S5. Odds of choosing the indicated location in the gesture comprehension tasks using linear contrast test on a binomial logistic regression model compared to assistance dogs. 
	Measure
	conf_low
	conf_high
	estimate
	Odds

	PG
	-1.240
	-0.147
	-0.695
	0.499

	MG
	-0.004
	1.280
	0.640
	1.900 

	BvPC
	-0.347
	0.667
	0.160
	1.170

	OC
	-0.497
	0.486
	-0.006
	0.994


The odds of our dogs choosing the correct location in the pointing gesture task were half those of the assistance dog (95% CI: -1.24 - -0.15, odds ratio = 0.50). Although the difference did not reach statistical significance, the odds of our dogs in the marker gesture task have a 1.90 times higher tendency than assistance dogs (95% CI: -0.004 - 1.28, odds ratio = 1.90), suggesting completely different social communicative cues comprehension abilities for our dogs and assistance dogs.




Table S6. Estimated probability of subjects choosing correctly on their first trail using binomial test compared to assistance dogs. 
	Measure
	Breed
	conf_low
	conf_high
	Prob
	p-value

	PG
	Police dogs
	0.446
	0.766
	0.615
	0.200

	
	Assistance dogs
	0.742
	0.980
	0.903 
	<.001 ***

	MG
	Police dogs
	0.868 
	0.999
	0.975
	<.001 ***

	
	Assistance dogs
	0.702
	0.964
	0.871
	<.001 ***



For the first trial, our dog only performed above chance on the marker gesture (95% CI: 0.87 - 1.00, p < 0.001) but not on the pointing gesture (95% CI: 0.45 - 0.77, p = 0.20) on the first trial. However, assistance dogs showed significant above-chance performance on both the pointing gesture (95% CI: 0.74 - 0.98, p < 0.001) and marker gesture (95% CI: 0.70 - 0.96, p < 0.001)





Table S7. The estimated probability for each behavior test task performed by linear mixed effect models compared to hand-raised wolves.
	Measure
	Source
	conf_low
	conf_high
	estimate
	z
	p-value
	between p-value

	PG
	Police dogs
	56.015
	68.369
	62.393
	3.751
	<.001 ***
	0.865

	
	Hand-raised wolves
	53.680
	68.838
	61.538
	2.856
	<.01**
	

	MG
	Police dogs
	81.455
	90.847
	86.847
	9.075
	<.001 ***
	<.001 ***

	
	Hand-raised wolves
	48.945
	64.926
	57.121
	1.709
	0.086
	

	BvPC
	Police dogs
	31.272
	49.516
	40.050
	-2.059
	0.040*
	0.416

	
	Hand-raised wolves
	34.910
	57.592
	46.230
	-0.628
	0.530
	

	OC
	Police dogs
	45.763
	58.337
	52.083
	0.645
	0.519
	0.071

	
	Hand-raised wolves
	35.000
	50.702
	42.667
	-1.790
	0.073
	










Table S8. Odds of choosing the indicated location in the gesture comprehension tasks using linear contrast test on a binomial logistic regression model compared to hand-raised wolves.
	Measure
	conf_low
	conf_high
	estimate
	Odds

	PG
	-0.494
	0.566
	-0.036
	1.04

	MG
	0.967
	2.210
	1.590
	4.890

	BvPC
	-0.753
	0.284
	-0.235
	0.791

	OC
	-0.143
	0.901
	0.379
	1.460


The odds of our dogs choosing the correct location in the marker gesture task were nearly 5 times higher than hand-raised wolves (95% CI: 0.967 - 2.210, odds ratio = 4.890). Although the difference did not reach statistical significance, the odds of our dogs in the pointing gesture task have a similar level compared to hand-raised wolves (95% CI: -0.494 - 0.566, odds ratio = 1.04), suggesting the similar level of pointing comprehension of our dogs and wolves.








Table S9. Estimated probability of subjects choosing correctly on their first trail using binomial test compared to hand-raised wolves. 
	Measure
	Breed
	conf_low
	conf_high
	Prob
	p-value

	PG
	Police dogs
	0.446
	0.766
	0.615
	0.200

	
	Hand-raised wolves
	0.443
	0.828
	0.654 
	0.169

	MG
	Police dogs
	0.868 
	0.999
	0.975
	<.001 ***

	
	Hand-raised wolves
	0.369
	0.766
	0.577
	0.557



For the first trial, our dogs only performed above chance on the marker gesture (95% CI: 0.87 - 1.00, p < 0.001) but not on the pointing gesture (95% CI: 0.45 - 0.77, p = 0.20) on the first trial. While hand-raised wolves didn’t show significant above-chance performance on both the pointing gesture (95% CI: 0.44 - 0.83, p = 0.169) and marker gesture (95% CI: 0.37 - 0.77, p = 0.557).






Table S10. The estimated probability for pointing gesture performed by linear mixed effect models compared to free-ranging dogs.
	Age stage
	Source
	conf_low
	conf_high
	estimate
	z
	p-value
	between p-value

	All age
	Police dogs
	50.270
	72.864
	62.229
	2.003
	0.045*
	0.915

	
	Free-ranging dogs
	55.123
	70.177
	62.964
	3.200
	0.001**
	

	Adult
	Police dogs
	50.510
	72.051
	61.862
	2.046
	0.041*
	0.981

	
	Free-ranging dogs
	50.105
	72.050
	61.670
	1.978
	0.048*
	

	Juvenile
	Police dogs
	49.784
	73.988
	62.676
	1.928
	0.054*
	0.189

	
	Free-ranging dogs
	27.271
	66.570
	46.355
	-0.343
	0.732
	

	Puppy
	Police dogs
	50.750
	71.628
	61.728
	2.091
	0.037*
	0.322

	
	Free-ranging dogs
	58.298
	78.209
	69.136
	3.353
	0.0007***
	











Table S11. Odds of choosing the indicated location in the gesture comprehension tasks using linear contrast test on a binomial logistic regression model compared to free-ranging dogs.
	Age state
	conf_low
	conf_high
	estimate
	Odds

	All age
	-0.711
	0.651
	-0.030
	0.970

	Adult
	-0.805
	0.821
	0.008
	1.010

	Juvenile
	-0.463
	1.690
	0.612
	1.840

	Puppy
	-1.150
	0.498
	-0.328
	0.720



Although the difference did not reach statistical significance, the odds of our dogs choosing the correct location in the pointing gesture were similar to free-ranging dogs of all age group (95% CI: -0.711 - 0.651, odds ratio = 0.970), adult group (95% CI: -0.805 - 0.821, odds ratio = 1.010), juvenile group (95% CI: -0.463 - 1.690, odds ratio = 1.840) or puppy group (95% CI: -1.150 - 0.498, odds ratio = 0.720).







Table S12. Estimated probability of subjects choosing correctly on their first trail using binomial test compared to free-ranging dogs. 
	Age state
	conf_low
	conf_high
	Prob
	p-value

	All age
	0.520
	0.767
	0.651
	0.022*

	Adult
	0.255
	0.592
	0.417
	0.405

	Juvenile
	0.187
	0.813
	0.500
	1.000

	Puppy
	0.577
	0.914
	0.778
	0.006**



[bookmark: _GoBack]For the first trial of pointing gesture, free-ranging dogs performed above chance in all age group (95% CI: 0.52 - 0.77, p = 0.022) and puppy group (95% CI: 0.58 - 0.91, p = 0.006). But they didn’t show significant above-chance performance in adult group (95% CI: 0.26 - 0.59, p = 0.405) and juvenile group (95% CI: 0.19 - 0.81, p = 1.000).
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