APPENDIX I1. Number of common bulls

common bulls below diagonal
common three quarter sib group above diagonal
CAN DEA FRA USA
CAN 0O 54 32 58
DEA 44 0 147 136
FRA 28 106 0 60

common bulls below diagonal
common three quarter sib group above diagonal
CAN CHE DEA NLD NZL USA GBR FRA ITA
CAN 0O 75 72 28 14 83 38 48 63
CHE 57 0O 470 61 16 210 44 118 293
DEA 61 371 0O 101 21 176 44 150 389
NLD 23 56 94 0O 14 37 27 56 80
NZL 13 14 16 8 0O 13 11 14 16
USA 80 179 135 35 11 0O 46 74 120
GBR 36 33 33 23 8 46 0 34 42
FRA 41 82 107 42 10 46 28 0 122
ITA. 55 233 2561 60 12 79 32 87 0]



common bulls below diagonal
common three quarter sib group above diagonal
CAN CHE DEA NLD USA GBR FRA
CAN 0O 75 72 27 83 38 55
CHE 57 0O 469 60 210 45 128
DEA 61 369 0O 98 176 46 164
NLD 22 55 92 0O 37 26 62
USA 80 179 135 35 0 47 82
GBR 36 34 34 22 47 o 37
FRA 48 92 123 50 56 32 0

common bulls below diagonal
common three quarter sib group above diagonal
CAN CHE DEA NLD NZL USA GBR FRA ITA
CAN 0O 68 68 27 13 89 38 52 60
CHE 51 0O 459 61 16 271 44 128 293
DEA 56 365 0O 100 21 275 43 163 382
NLD 22 56 94 0O 14 60 27 62 80
NZL 12 14 16 8 0O 21 11 15 16
USA 81 249 244 51 19 0O 56 103 166
GBR 34 33 33 23 8 56 0O 36 42



common bulls below diagonal
common three quarter sib group above diagonal
CAN DEA NLD NZL USA GBR ITA



common bulls below diagonal
common three quarter sib group above diagonal
CAN GBR NZL USA AUS

common bulls below diagonal
common three quarter sib group above diagonal
CAN GBR USA

common bulls below diagonal
common three quarter sib group above diagonal
CAN GBR NZL USA ZAF AUS



common bulls below diagonal
common three quarter sib group above diagonal
CAN GBR NZL USA ZAF AUS

CAN 0 9 0O 26 1 15

GBR 5 0] 13 66 5 28

NZL 0 11 o 27 3 23

USA 23 67 29 0] 10 49

ZAF 1 4 1 6 0 5
0 4



common bulls below diagonal

common three quarter sib group above diagonal
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common bulls below diagonal

common three quarter sib group above diagonal
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common bulls below diagonal
common three quarter sib group above diagonal
CAN CHE CHR CZE DEU DFS FRA GBR ISR ITA NLD USA POL FRR



common bulls below diagonal
common three quarter sib group above diagonal
BEL CAN CHE CHR CZE DEU DFS ESP FRA GBR IRL ISR ITA NLD NZL USA POL ZAF FRR AUS

BEL 0 328 220 165 269 573 401 319 473 429 277 35 412 632 271 465 148 197 9 391
CAN 282 0O 356 227 687 1412 769 759 805 961 346 58 1079 814 451 1874 422 340 2 769
CHE 198 249 0O 251 203 460 311 274 303 342 214 22 315 347 209 407 86 167 3 284
CHR 154 190 265 0O 138 401 179 148 173 192 121 10 215 330 121 332 65 97 10 182
CZE 169 430 117 96 0 1292 777 503 830 677 309 63 863 976 397 1128 477 245 9 559
DEU 468 687 339 321 829 0 2025 1004 1856 1529 667 97 1969 2381 737 2672 770 460 72 1215
DFS 304 532 244 145 388 853 0 676 1227 1086 561 85 1198 1395 611 1461 481 407 12 903
ESP 286 438 225 119 301 575 433 0O 751 741 363 64 837 733 388 1034 326 343 2 583
FRA 411 503 269 157 417 744 474 494 0 1168 576 85 1460 1458 626 1975 572 387 2 941
GBR 362 912 301 170 367 887 654 570 625 0 697 84 1177 1273 688 1580 408 404 4 995
IRL 243 318 209 107 194 522 400 335 421 680 0O 62 509 673 527 590 158 263 2 538
ISR 20 43 15 6 49 75 61 44 44 57 51 o0 87 98 71 103 40 47 0 67
ITA 302 690 247 177 483 939 648 579 615 748 399 60 0 1326 599 2058 535 412 1 912
NLD 645 664 314 303 736 1664 911 607 717 965 590 81 861 0O 802 1846 566 399 34 1078
NZL 196 408 176 100 238 492 369 279 328 558 424 60 400 695 0O 836 191 298 0 948
USA 335 1679 302 301 717 1264 770 610 860 1200 478 80 997 1333 748 0O 683 517 7 1348
POL 88 259 43 47 277 374 248 142 197 193 84 21 266 336 113 423 0 121 20 306
ZAF 154 314 143 79 152 330 282 302 252 343 228 33 296 330 236 477 66 0 2 377
FRR 7 1 2 4 3 50 3 0 0 1 1 0] 1 10 0] 1 21 1 0] 3
AUS 292 629 229 148 292 693 488 389 545 762 432 48 531 831 912 1140 148 314 1 0]



common bulls below diagonal

common three quarter sib group above diagonal
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common bulls below diagonal
common three quarter sib group above diagonal
CAN DFS USA

common bullls below diagonal
common three quarter sib group above diagonal
CAN DFS GBR NLD NZL USA AUS IRL

common bulls below diagonal
common three quarter sib group above diagonal
CAN DFS GBR NLD USA
CAN 0O 46 90 20 184
DFS 33 0O 108 56 88
GBR 90 97 0 51 132
NLD 15 48 47 0 45



common bulls below diagonal
common three quarter sib group above diagonal
CAN DFS GBR NLD NZL USA ZAF AUS IRL
CAN O 45 87 20 95 186 81 123 4
DFS 33 0O 104 56 108 138 103 98 22
GBR 87 94 0O 51 146 155 121 147 32
NLD 15 48 47 0O 53 58 53 49 14
NZL 101 73 146 45 0 283 162 337 61
USA 187 102 174 62 353 0 225 365 27
ZAF 79 75 124 49 168 238 0O 181 25
AUS 118 58 152 43 362 393 170 0 33
IRL 3 18 32 14 65 28 25 30 0

common bulls below diagonal
common three quarter sib group above diagonal
CAN DFS GBR NLD NZL USA ZAF AUS IRL
CAN 0O 45 87 21 95 186 81 123 4
DFS 33 0O 104 58 108 138 103 98 22
GBR 87 94 0O 55 146 155 121 147 32
NLD 17 51 51 0O 55 62 55 51 15
NZL 101 73 146 48 0 283 162 337 61
USA 187 103 174 67 353 0 225 365 27
ZAF 79 75 124 52 168 238 0 181 25
AUS 118 58 152 45 362 393 170 0 33
IRL 3 18 32 14 65 28 25 30 0]



common bulls below diagonal
common three quarter sib group above diagonal
CAN DEU DFS NOR USA

common bulls below diagonal
common three quarter sib group above diagonal
CAN DEU DFS GBR NOR NZL USA NLD AUS IRL

118 35 29 105 47 10 0

CAN 0 8 82 45 4 46 90 3 54 2
DEU 7 0O 38 3 9 9 6 9 20 2
DFS 75 30 0O 38 86 131 94 29 139 8
GBR 46 3 37 0 11 39 42 9 36 5
NOR 4 9 67 12 0O 30 30 20 34 38
NZL 46 9 126 38 29 0O 51 7 104 5
USA 85 6 90 40 29 52 0 17 48 7

8 6

9 6

2 0



common bulls below diagonal
common three quarter sib group above diagonal
CAN DEU DFS GBR NOR NLD USA

common bulls below diagonal
common three quarter sib group above diagonal
CAN DEU DFS GBR NOR NZL USA ZAF NLD AUS IRL

123 37 29 108 75 33 1

CAN 0 7 79 43 4 45 110 60 3 52 2
DEU 6 0] 37 3 8 9 6 0] 9 21 2
DFS 73 29 0 40 74 131 109 43 29 144 8
GBR 44 3 39 0 11 39 55 30 9 38 5
NOR 4 8 56 12 0 28 28 0 19 34 38
NZL 45 9 126 38 27 0 72 31 7 107 5
USA 112 6 106 55 27 73 0 58 17 74 9
ZAF 64 0O 4 28 0 29 54 0 1 32 1

8 0 6

0 2 6

2 6 0]



common bulls below diagonal
common three quarter sib group above diagonal
CAN DEU DFS GBR NOR NZL USA ZAF NLD AUS IRL

123 37 29 108 75 33 1

CAN 0 7 80 43 4 45 110 60 4 52 2
DEU 6 0O 38 3 8 9 6 0] 9 21 2
DFS 74 30 0O 40 74 131 109 43 29 144 8
GBR 44 3 39 0] 11 39 55 30 9 38 5
NOR 4 8 56 12 0O 28 28 0O 20 34 38
NZL 45 9 126 38 27 0O 72 31 7 107 5
USA 112 6 106 55 27 73 0O 58 19 74 9
ZAF 64 0O 41 28 0 29 54 0 1 32 1

8 0 6

0] 2 6

2 6 0]



