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Solution from G-inverse and lterative Method in Sire Model

Y. H. Yang

SUMMARY

For the use in estimation of breeding values of animals, A trial to get solutions from the Iterative
(SUR : Successive underrelaxation method) and the G—inverse was carried out using a sire model with
76 levels of 7 independent factors in this study. The results showed no differences between the solutions
from directive(G—inverse) method and the solutions from iterative method. For the four(0.1, 0.2, 0.3, 0.
35) different relaxation factors(w) to speed up the convergence to the final solution, even though the nu-
mber of rounds of iteration was affected, there were no differences in the final solutions. The numbers
of rounds of iteration to get final solutions from a restriction (! b» 1= b* | €0.0001) for the 0.1, 0.2,
0.3 and 0.35 relaxation factors were 1729, 928, 6459, and 563 rounds respectively. It is dependent on the
good iteration parameter (w) whether the convergence is speeded up or not. Since iterative method is very
simple to be programized and needs relatively small compluter memory, it could be useful for solving large

and complex equations in animal evaluation.
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Table 1—1. Solutions for the fixed effects of body weight at 7 months of age by the iterative method

with different relaxation factors and the direct method (continued)

Method SUR DIRECTIVE
hem  Noler 172 o5 649 S G —INVERSE
Location 1 —18.4618 —18.4608 —18.4602 —18.4601 —18.4592
2 0.0000 0.0000 0.0000 0.0000 0.0000

Year '86 2.0887 2.0898 2.0901 2.0902 2.0907
'87 0.0000 0.0000 0.0000 0.0000 0.0000

Month 5 20.5557 20.5575 20.5583 20.5584 20.5598
6 7.9585 7.9613 7.9627 7.6929 7.9650

9 10.6421 10.6448 10.6462 10.6465 10.6486

10 8.3005 8.3024 8.3034 8.3036 8.3052

11 0.0000 0.0000 0.0000 0.0000 0.0000

Age group 1 —40.4792 —40.4881 —40.4923 —40.4931 —40.4986
2 —17.3339 —17.3416 —17.3455 —17.3462 —17.3510

3 —8.0630 —8.0697 —8.0731 —8.0737 —8.0779

4 0.0000 0.0000 0.0000 0.0000 0.0000

Parity over 1-3 —10.2621 —10.2680 —10.2710 —10.2716 —10.2754
4 0.0000 0.0000 0.0000 0.0000 0.0000

Note : W, relaxation factor ;

No. Iter, Number of rounds of iteration
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Table 1—2. Solutions for the sire effects of body weight at 7 months of age by the iterative method
with different relaxation factors and the direct method (continued)

Method SUR DIRECTIVE
hem  Noler 172 95 649 53 G INVERSE

Sire 1 —0.5336 —0.5339 —0.5341 —0.5341 —0.5343
2 —5.2831 —5.2826 —5.2823 —5.2823 —5.2820
3 —0.7628 —0.7637 —0.7641 —0.7641 —0.7646
4 —0.4169 —0.4165 —0.4164 —04164 —0.4161
5 —0.3437 —0.3435 —0.3435 —0.3435 —0.3435
6 —2.4493 —2.4494 —2.4495 —2.4496 —2.4497
7 1.7931 1.7931 1.7931 1.7931 1.7931
8 —0.0158 —0.0158 —-0.0158 —0.0158 —0.0158
9 3.5906 3.5897 3.5894 3.5893 3.5889
10 —2.0234 —2.0233 —2.0233 —2.0233 —2.0233
1 —2.3325 —2.3325 —2.3325 —2.3325 —2.3325
12 0.4788 0.4788 0.4788 0.4788 0.4788
13 —0.7552 —0.7551 —0.7550 —0.7550 —0.7549
14 1.1319 11319 1.1319 1.1319 1.1319
15 0.6361 0.6362 0.6362 0.6362 0.6362
16 —3.3005 —3.3004 —3.3004 —3.3004 —3.3004
17 —0.6391 —0.6397 —0.6399 —0.6399 —0.6403
18 3.2909 3.2909 3.2909 3.2910 3.2910
19 —3.2931 —3.2933 —3.2935 —3.2935 —3.2937
20 2.3410 2.3411 2.3412 2.3412 2.3413
21 —2.6675 —2.6679 —2.6680 —2.6680 —2.6682
22 —4.4622 —4.4626 —4.4627 —4.4628 —4.4629
23 5.2545 5.2537 5.2534 5.2533 5.2530
24 1.1689 1.1691 11691 11691 1.1693
25 5.0383 5.0384 5.0384 5.0384 5.0385
26 0.9910 0.9910 0.9910 0.9910 0.9910
27 2.2675 2.2674 2.2674 2.2674 2.2673
28 1.2075 1.2076 1.2076 1.2076 1.2077
29 —2.0407 —2.0418 —2.0423 —2.0424 —2.0431
30 3.6728 3.6728 3.6729 3.6729 3.6730

Note . W, relaxation factor ; No. Iter, Number of rounds of iteration
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Table 1—3. Solutions for the sire effects of body weight at 7 months of age by the iterative method
with different relaxation factors and the direct method

Method SUR DIRECTIVE
Item No\}]ter 1(’3"219 8228 8435’) %235 G'~ INVERSE
Sire 31 3.3890 3.3870 3.3862 3.3861 3.3850
32 2.4199 24199 24199 24199 2.4200
33 3.0284 3.0279 3.0277 3.0277 3.0275
34 1.6765 1.6764 1.6764 1.6764 1.6764
35 0.0952 0.0958 0.0961 0.0962 0.0967
36 3.3477 3.3475 3.3474 33474 3.3474
37 —0.5227 —0.5236 —0.5240 —-0.5241 —0.5247
38 —0.8194 —0.8195 —0.8195 —0.8195 —0.8195
39 —0.8370 —0.8382 —0.8386 —0.8387 —-0.8394
40 —6.6390 —6.6392 —6.6393 —6.6394 —6.6395
41 —0.1738 —0.1797 —0.1803 —0.1805 —0.1813
42 —1.2129 —1.2135 —1.2137 —1.2137 —1.2140
43 —1.8595 —1.8586 —1.8583 —1.8582 —1.8578
44 6.8047 6.8027 6.8023 6.8023 6.8008
45 —0.1995 —0.2001 —0.2003 —0.2003 —0.2006
46 —0.2396 —0.2405 —0.2409 —0.2410 —0.2415
47 —2.0432 —2.0439 —2.0442 —2.0442 —2.0446
48 1.6977 1.6962 1.6957 1.6955 1.6947
49 —6.4402 —6.4409 —6.4412 —6.4412 —6.4417
50 0.3490 0.3492 0.3493 0.3493 0.3494
51 —1.6718 —1.6713 —1.6711 —1.6711 —1.6708
52 0.7114 0.7117 0.7118 0.7118 0.7119
53 0.0749 0.0756 0.0758 0.0759 0.0762
54 -0.2086 —0.2083 —0.2082 —0.2082 —0.2080
55 —0.7926 —0.7922 —0.7920 —0.7920 —0.7918
56 —0.4366 —0.4361 —0.4358 —0.4358 —0.4355
57 —0.1284 —0.1282 -0.1280 —0.1280 ~-0.1279
58 —1.9891 —1.9889 —1.9888 —1.9888 —1.9887
59 —2.3977 —2.3972 —2.3971 —2.3970 —2.3969
60 —1.7280 —1.7297 —1.7303 —1.7305 —1.7314

Note - W, relaxation factor ; No. Iter, Number of rounds of iteration
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