
Appendix A 

Dendrogram illustrating the relationship between breeds based on the average trait scores for all individuals in each breed. 

Average of trait scores and rankings by each trait are presented. The numbers in front of the breeds represent the conventional 

breed groups (former, 1 Sporting dogs; 2 Hounds; 3 Working dogs; 4 Terriers; 5 Toy dogs; 6 Non-sporting dogs; 7 Herding 

dogs) and genetic clusters (latter, 1 Ancient breeds; 2 Mastiff/Terrier cluster; 3 Herding/Sighthound cluster; 4 Hunting breeds; 

5 Mountain cluster; breeds without genetic classification are marked with underscore). N is the number of individuals 

representing the breed. 

 

Breed N 
Trainability Boldness Calmness 

Dog 

sociability 
Rescaled Distance Cluster Combine 

rank mean rank mean rank mean rank mean 
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6;2 French Bulldog 60 76 1.403 19 1.661 10 1.387 34 1.488 

5;4 Shih Tzu 30 79 1.380 26 1.622 13 1.373 36 1.483 

6;2 Bulldog 92 73 1.430 29 1.609 16 1.363 35 1.486 

3;1 Siberian Husky 51 86 1.294 25 1.628 5 1.455 54 1.402 

3;5 Saint Bernard 21 95 1.200 23 1.635 30 1.305 32 1.500 

1;4 American Cocker Spaniel 15 84 1.307 27 1.622 21 1.347 79 1.250 

5;4 Pekingese 16 89 1.288 44 1.542 20 1.350 67 1.328 

5;_ Havanese 75 50 1.568 65 1.409 18 1.352 27 1.513 

2;3 Whippet 26 58 1.546 67 1.397 22 1.346 17 1.596 

4;4 Miniature Schnauzer 15 32 1.613 75 1.333 25 1.333 29 1.500 

3;5 Greater Swiss Mo. Dog 72 36 1.608 66 1.403 61 1.131 26 1.535 

7;3 Shetland Sheepdog 21 18 1.695 72 1.349 51 1.171 15 1.607 

7;3 Bearded Collie 46 38 1.604 49 1.515 43 1.222 6 1.685 

1;4 Gordon Setter 11 25 1.655 64 1.424 42 1.236 2 1.727 

5;4 Cavalier King Ch. Spaniel 20 40 1.600 79 1.317 27 1.320 3 1.713 

1;4 Irish Setter 30 17 1.700 78 1.322 33 1.287 1 1.767 

4;2 Airedale Terrier 24 53 1.567 32 1.597 7 1.425 25 1.552 

4;2 Staffordshire Bull Terrier 14 45 1.586 33 1.595 6 1.443 45 1.446 

1;2 Labrador Retriever 517 24 1.667 9 1.712 26 1.323 10 1.642 

5;4 Pug 82 62 1.520 7 1.724 8 1.402 12 1.613 

2;4 Beagle 200 52 1.568 42 1.544 46 1.202 14 1.609 

1;4 Golden Retriever 364 55 1.563 38 1.579 36 1.257 21 1.573 

1;_ Small Munsterlander 57 30 1.625 40 1.561 70 1.053 28 1.504 

4;2 Soft Coated Wheaten T. 19 42 1.600 43 1.544 59 1.137 22 1.566 

1;4 Pointer 10 22 1.680 24 1.633 57 1.140 8 1.650 

7;3 Old English Sheepdog 10 56 1.560 11 1.700 48 1.200 39 1.475 

3;5 Bernese Mountain Dog 94 71 1.434 47 1.525 14 1.372 7 1.673 

3;5 Leonberger 16 77 1.400 36 1.583 55 1.163 13 1.609 

4;2 Border Terrier 11 28 1.636 12 1.697 38 1.255 69 1.318 

3;_ Hovawart 96 19 1.690 20 1.649 39 1.246 77 1.297 

3;2 Boxer 135 29 1.628 18 1.664 50 1.185 61 1.348 

1;_ German Wireh. Pointer 31 10 1.768 14 1.677 15 1.368 78 1.250 

3;4 Giant Schnauzer 63 15 1.733 5 1.757 31 1.302 63 1.337 

4;2 American Staffordshire T. 76 44 1.597 28 1.610 11 1.379 76 1.299 

3;5 Rottweiler 137 37 1.604 39 1.577 23 1.346 73 1.310 

6;4 Wolfspitz               11 54 1.564 56 1.485 29 1.309 70 1.318 

4;2 Irish Terrier 15 49 1.573 10 1.711 28 1.320 90 1.167 

2;_ Wirehaired Dachshund 50 41 1.600 30 1.607 44 1.216 88 1.185 

2;_ Bavarian Mo. Hound 12 46 1.583 46 1.528 52 1.167 64 1.333 

2;4 Dachshund 74 61 1.530 52 1.496 58 1.138 71 1.311 

6;5 Poodle 47 31 1.617 57 1.475 49 1.192 75 1.303 

4;4 Cairn Terrier 27 78 1.393 53 1.494 40 1.244 56 1.389 

3;3 Great Dane 76 70 1.437 59 1.469 45 1.208 57 1.372 

4;4 West Highland White T. 146 68 1.460 45 1.537 56 1.153 50 1.408 

6;1 Tibetan Terrier 46 75 1.422 34 1.594 34 1.274 53 1.402 

3;4 Doberman Pinscher 124 34 1.613 50 1.503 88 0.929 72 1.311 

1;5 English Cocker Spaniel 20 35 1.610 48 1.517 74 1.040 55 1.400 

5;5 Miniature Pinscher 25 48 1.576 21 1.640 91 0.896 66 1.330 

6;4 Dalmatian 123 67 1.472 35 1.594 76 1.033 47 1.435 

7;3 Australian Shepherd 167 3 1.817 51 1.501 65 1.072 44 1.448 

7;3 Border Collie 193 4 1.805 60 1.468 67 1.072 68 1.325 

1;4 Vizsla 44 8 1.777 55 1.485 77 1.018 19 1.580 

4;2 Welsh Terrier 13 1 1.877 8 1.718 78 1.015 51 1.404 

7;5 German Shepherd Dog 413 33 1.613 22 1.637 64 1.103 92 1.139 

4;4 Jack Russell Terrier 327 27 1.643 16 1.672 82 0.998 85 1.191 

7;_ Entlebucher Mo. Dog 17 6 1.800 17 1.667 68 1.071 81 1.235 

4;_ Parson Russell Terrier 86 11 1.763 15 1.674 75 1.037 80 1.236 

7;3 Belgian Malinois 66 14 1.736 31 1.606 89 0.912 91 1.152 

3;4 Standard Schnauzer 15 16 1.720 41 1.556 84 0.987 89 1.183 

4;_ German Hunting Terrier 12 60 1.533 4 1.778 97 0.817 87 1.188 

1;4 Flat-Coated Retriever 18 7 1.789 1 1.833 12 1.378 4 1.694 

1;4 German Shorth. Pointer 20 5 1.800 2 1.833 35 1.260 23 1.563 

5;_ Kromfohrländer 54 9 1.774 89 1.241 81 1.000 93 1.116 

7;_ Polish Lowland Sheepdog 20 2 1.830 61 1.433 87 0.940 86 1.188 

7;_ Appenzeller Sennenhund 27 26 1.652 77 1.333 96 0.844 59 1.352 

2;4 Ibizan Hound 30 65 1.487 92 1.200 92 0.893 43 1.450 

7;_ Briard 33 43 1.600 85 1.263 79 1.012 83 1.227 

5;4 Miniature Poodle 26 59 1.546 80 1.295 69 1.069 82 1.231 

7;_ Pyrenean Shepherd 23 20 1.687 93 1.188 72 1.052 49 1.413 

7;_ White Swiss Shepherd 20 23 1.680 87 1.250 73 1.050 60 1.350 

7;_ Beauceron 10 13 1.740 96 1.167 80 1.000 38 1.475 

1;4 Weimaraner 39 12 1.759 86 1.256 66 1.072 41 1.474 

2;_ Miniature Dachshund 18 57 1.556 88 1.241 53 1.167 52 1.403 

6;1 Shiba Inu 35 47 1.577 95 1.171 60 1.131 48 1.414 

7;3 Collie 56 51 1.568 82 1.280 63 1.121 33 1.496 

2;5 Rhodesian Ridgeback 64 66 1.472 83 1.276 37 1.256 42 1.453 

5;4 Chihuahua 73 64 1.493 70 1.356 90 0.901 95 1.072 

3;2 Perro de Presa Canario 12 72 1.433 58 1.472 95 0.850 96 1.063 

5;5 Maltese 49 82 1.314 73 1.347 83 0.988 94 1.112 

6;_ German Spitz 12 90 1.283 37 1.583 93 0.883 58 1.354 

5;_ Yorkshire Terrier 111 81 1.342 54 1.487 86 0.942 65 1.331 

4;_ Bull Terrier 23 83 1.313 6 1.725 71 1.052 74 1.304 

1;4 Brittany 10 91 1.260 76 1.333 85 0.980 40 1.475 

3;_ Dogue de Bordeaux 14 92 1.229 63 1.429 9 1.400 37 1.482 

6;1 Lhasa Apso 16 97 1.125 71 1.354 19 1.350 46 1.438 

6;1 Chinese Shar-Pei 13 94 1.215 97 1.128 47 1.200 31 1.500 

1;4 English Setter 11 88 1.291 90 1.212 54 1.164 30 1.500 

6;_ Coton de Tulear 16 80 1.363 74 1.333 41 1.238 20 1.578 

6;_ Eurasier 21 85 1.295 84 1.270 24 1.343 24 1.560 

3;_ Anatolian Shepherd Dog 13 93 1.215 94 1.180 17 1.354 84 1.212 

3;1 Alaskan Malamute 11 96 1.127 68 1.394 2 1.655 62 1.341 

2;3 Irish Wolfhound 13 98 1.031 81 1.282 4 1.631 5 1.692 

3;_ German Pinscher 12 21 1.683 69 1.389 98 0.667 18 1.583 

2;_ Spanish Greyhound 30 87 1.293 98 0.933 94 0.880 9 1.650 

3;1 Akita 20 69 1.460 62 1.433 32 1.300 98 0.738 

2;_ German Bracke 11 63 1.509 91 1.212 62 1.127 97 0.841 

3;_ Landseer 12 39 1.600 3 1.806 1 1.850 16 1.604 

3;2 Newfoundland 31 74 1.426 13 1.677 3 1.632 11 1.621 
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