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Supplementary Table S3: significance of differences between results from the GBLUP-A
(benchmark), GBLUP-optim and DNN models for the prediction of the nine simulated
phenotypes (from fully additive to fully phenotype, to different mixtures of epistatic effects).
Results are shown in terms of Pearson correlation, root mean squared error (RMSE) and
normalised discounted cumulative gain (NDCG). Estimates and significance of the differences
come from analysis of variance. Traits (phenotypes) are encoded as: A_AA_AD_DD_D, where
A stands for additive effects; AA, AD and DD stand for additive x additive, additive x dominance
and dominance x dominance epistatic effects; D stands for dominant effect (1 indicates 100%,
fractions refer to the relative proportions of the different types of genetic effects).

trait term estimate std.error statistic p.value

Pearson
correlation

0_0_0_0_1
regressor_flagGBLUP-opti
m 0.2202828 0.0128348 17.1629748 3.20E-26

0_0_0_0_1 regressor_flagDNN -0.0054700 0.0117165 -0.4668601 0.6421145925

0.25_0_0_0_0.75
regressor_flagGBLUP-opti
m 0.1271081 0.0191611 6.6336640 6.82E-09

0.25_0_0_0_0.75 regressor_flagDNN -0.0983258 0.0174916 -5.6213210 3.99E-07

0.33_0_0_0.34_0.33
regressor_flagGBLUP-opti
m 0.0214497 0.0147076 1.4584139 0.1485462387

0.33_0_0_0.34_0.33 regressor_flagDNN -0.1438853 0.0124990 -11.5117241 8.34E-19

0.33_0_0.34_0_0.33
regressor_flagGBLUP-opti
m 0.0332104 0.0168554 1.9703153 0.05259533941

0.33_0_0.34_0_0.33 regressor_flagDNN -0.1132503 0.0148650 -7.6185692 7.32E-11

0.33_0.113_0.113_0.1
13_0.33

regressor_flagGBLUP-opti
m 0.0219171 0.0152513 1.4370680 0.1542854263

0.33_0.113_0.113_0.1
13_0.33 regressor_flagDNN -0.1395247 0.0152513 -9.1483909 2.23E-14

0.33_0.34_0_0_0.33
regressor_flagGBLUP-opti
m 0.0222847 0.0174694 1.2756409 0.206487565

0.33_0.34_0_0_0.33 regressor_flagDNN -0.1352188 0.0159473 -8.4790882 3.30E-12

0.5_0_0_0_0.5
regressor_flagGBLUP-opti
m 0.0308793 0.0175149 1.7630305 0.08196878271

0.5_0_0_0_0.5 regressor_flagDNN -0.1535058 0.0153008 -10.0325171 1.66E-15



0.75_0_0_0_0.25
regressor_flagGBLUP-opti
m -0.0001179 0.0159998 -0.0073709 0.9941396343

0.75_0_0_0_0.25 regressor_flagDNN -0.1563737 0.0142580 -10.9674507 6.20E-17

1_0_0_0_0
regressor_flagGBLUP-opti
m -0.0036860 0.0120816 -0.3050901 0.7612028528

1_0_0_0_0 regressor_flagDNN -0.1673625 0.0108266 -15.4585249 2.91E-24

trait term estimate std.error statistic p.value

RMSE

0_0_0_0_1
regressor_flagGBLUP-opti
m

-0.0944514
7

0.0084323
9

-11.2010343
8 5.31E-17

0_0_0_0_1 regressor_flagDNN
-0.1145840

5
0.0076976

8
-14.8855261

6 6.27E-23

0.25_0_0_0_0.75
regressor_flagGBLUP-opti
m

-0.0664995
5

0.0118563
1 -5.60878741 4.19E-07

0.25_0_0_0_0.75 regressor_flagDNN
-0.0983973

2
0.0108232

8 -9.09126251 2.63E-13

0.33_0_0_0.34_0.33
regressor_flagGBLUP-opti
m

-0.0165310
3

0.0110953
6 -1.48990537 0.1400856207

0.33_0_0_0.34_0.33 regressor_flagDNN
-0.0476191

8
0.0094292

4 -5.05016183 2.62E-06

0.33_0_0.34_0_0.33
regressor_flagGBLUP-opti
m

-0.0203843
6

0.0092564
5 -2.20217778 0.03081172937

0.33_0_0.34_0_0.33 regressor_flagDNN
-0.0945713

0
0.0081634

3
-11.5847568

1 3.33E-18

0.33_0.113_0.113_0.1
13_0.33

regressor_flagGBLUP-opti
m

-0.0142526
1

0.0095689
3 -1.48946777 0.1399805991

0.33_0.113_0.113_0.1
13_0.33 regressor_flagDNN

-0.0783444
0

0.0095689
3 -8.18737667 2.06E-12

0.33_0.34_0_0_0.33
regressor_flagGBLUP-opti
m

-0.0144986
7

0.0118309
7 -1.22548446 0.2246832156

0.33_0.34_0_0_0.33 regressor_flagDNN
-0.0713619

3
0.0108001

5 -6.60749604 7.59E-09

0.5_0_0_0_0.5
regressor_flagGBLUP-opti
m

-0.0241937
2

0.0097780
0 -2.47430052 0.01561018427

0.5_0_0_0_0.5 regressor_flagDNN
-0.0470223

5
0.0085419

6 -5.50486830 4.94E-07

0.75_0_0_0_0.25
regressor_flagGBLUP-opti
m

-0.0004430
5

0.0118120
6 -0.03750793 0.9701852817

0.75_0_0_0_0.25 regressor_flagDNN
-0.0348329

9
0.0105261

1 -3.30919764 0.001471820071

1_0_0_0_0
regressor_flagGBLUP-opti
m 0.00340998

0.0116835
6 0.29186162 0.7712556526

1_0_0_0_0 regressor_flagDNN
-0.0171037

7
0.0104698

7 -1.63361828 0.1068291916

trait term estimate std.error statistic p.value



NDCG

0_0_0_0_1
regressor_flagGBLUP-opti
m

0.23275446
72

0.0461758
9712

5.04060520
1 3.76E-06

0_0_0_0_1 regressor_flagDNN
-0.0899891

1927
0.0421526

3411 -2.13483976 0.03643516421

0.25_0_0_0_0.75
regressor_flagGBLUP-opti
m

0.11463127
78

0.0376942
31

3.04108280
8 0.003362636025

0.25_0_0_0_0.75 regressor_flagDNN
-0.0867996

5968
0.0344099

6767
-2.52251500

2 0.01403337529

0.33_0_0_0.34_0.33
regressor_flagGBLUP-opti
m

0.01941522
756

0.0404856
4858

0.47955826
91 0.6328181177

0.33_0_0_0.34_0.33 regressor_flagDNN
-0.1832427

043
0.0344061

8535
-5.32586517

2 8.61E-07

0.33_0_0.34_0_0.33
regressor_flagGBLUP-opti
m

0.01928710
047

0.0544404
1712

0.35427907
22 0.7241510759

0.33_0_0.34_0_0.33 regressor_flagDNN
-0.1725011

709
0.0480119

3499
-3.59288103

8 0.000590298373

0.33_0.113_0.113_0.1
13_0.33

regressor_flagGBLUP-opti
m

0.04004867
638

0.0310880
757

1.28823272
2 0.2010806173

0.33_0.113_0.113_0.1
13_0.33 regressor_flagDNN

-0.1615218
481

0.0310880
757

-5.19562064
9 1.33E-06

0.33_0.34_0_0_0.33
regressor_flagGBLUP-opti
m

0.03495569
536

0.0417240
8479

0.83778219
56 0.4051317555

0.33_0.34_0_0_0.33 regressor_flagDNN
-0.1356402

954
0.0380887

0405 -3.56116856 0.0006850561173

0.5_0_0_0_0.5
regressor_flagGBLUP-opti
m

0.03896106
576

0.0377220
3868

1.03284623
8 0.3049949391

0.5_0_0_0_0.5 regressor_flagDNN
-0.1770547

166
0.0329535

6137
-5.37285529

1 8.40E-07

0.75_0_0_0_0.25
regressor_flagGBLUP-opti
m

-0.0030118
79552

0.0444082
4918

-0.06782252
415 0.9461175511

0.75_0_0_0_0.25 regressor_flagDNN
-0.1926127

853
0.0395736

4693
-4.86719825

5 6.61E-06

1_0_0_0_0
regressor_flagGBLUP-opti
m

0.00343270
0408

0.0299950
5159

0.114442223
8 0.9092148702

1_0_0_0_0 regressor_flagDNN
-0.2020859

182
0.0268791

5306
-7.51831420

4 1.41E-10


