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Table S1: Test MSE for neural network and linear regression models across different
sample sizes and outcomes with 50% of the sample used to train the models. The
p-value column shows the p-value of the test of difference in MSEs; caution is needed
when interpreting this p-value.

Outcome Dataset Sample Size Linear Regression Neural Network p-value

FEV1 UK Biobank 1,000 2.40e-1 (2.04e-2) 2.45e-1 (2.05e-2) 3.12e-9
2,000 2.39e-1 (1.34e-2) 2.40e-1 (1.36e-2) 2.48e-3
5,000 2.38e-1 (8.76e-3) 2.37e-1 (8.25e-3) 4.67e-3
10,000 2.37e-1 (6.15e-3) 2.36e-1 (6.11e-3) 6.30e-9
151,879 2.37e-1 (1.13e-3) 2.35e-1 (1.29e-3) 5.95e-286

COPDGene: non-Hispanic white 6,764 5.83e-1 (9.80e-3) 5.52e-1 (9.34e-3) p<1e-99
COPDGene:African American 3,365 4.02e-1 (1.18e-2) 3.80e-1 (1.14e-2) 2.52e-286

CAMP 698 4.10e-2 (2.71e-3) 4.22e-2 (2.93e-3) 5.95e-22

FEV1 UK Biobank 1,000 7.90e-2 (6.92e-3) 8.17e-2 (7.13e-3) 1.78e-17
Lowest 20% 2,000 7.87e-2 (4.85e-3) 7.97e-2 (4.93e-3) 9.17e-6

5,000 7.81e-2 (2.96e-3) 7.82e-2 (2.95e-3) 0.39
10,000 7.81e-2 (2.02e-3) 7.81e-2 (2.08e-3) 0.31
29,805 7.81e-2 (8.83e-4) 7.78e-2 (9.31e-4) 7.91e-15

Smoking UK Biobank 1,000 57.79 (4.46) 52.55 (4.06) 1.23e-146
Cessation 2,000 56.98 (3.02) 51.48 (2.89) 6.08e-289

5,000 56.66 (1.77) 50.71 (1.67) p<1e-99
10,000 56.60 (1.14) 50.48 (1.06) p<1e-99
21,142 56.51 (0.63) 50.35 (0.62) p<1e-99

COPDGene: non-Hispanic white 4,104 75.22 (1.46) 61.24 (1.50) p<1e-99
COPDGene: African American 673 59.24 (3.50) 58.42 (3.79) 6.72e-7

Log Smoking UK Biobank 1,000 4.23e-2 (2.79e-3) 3.76e-2 (2.71e-3) 8.08e-246
Cessation 2,000 4.20e-2 (1.96e-3) 3.66e-2 (1.96e-3) p<1e-99

5,000 4.18e-2 (1.18e-3) 3.60e-2 (1.10e-3) p<1e-99
10,000 4.18e-2 (7.39e-4) 3.59e-2 (7.17e-4) p<1e-99
21,142 4.17e-2 (4.08e-4) 3.58e-2 (4.55e-4) p<1e-99

COPDGene: non-Hispanic white 4,104 3.50e-2 (7.61e-4) 2.77e-2 (8.27e-4) p<1e-99
COPDGene:African American 673 2.65e-2 (1.79e-3) 2.72e-2 (1.99e-3) 2.32e-16
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Figure S1: This figure includes box plots of the test MSE for the different data and
outcomes when 50% of the data was used to train the models.
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Table S2: Test MSE for neural network and linear regression models across different
sample sizes and outcomes with 75% of the sample used to train the models. The
p-value column shows the p-value of the test of difference in MSEs; caution is needed
when interpreting this p-value.

Outcome Dataset Sample Size Linear Regression Neural Network p-value

FEV1 UK Biobank 1,000 2.39e-1 (2.77e-2) 2.42e-1 (2.83e-2) 2.13e-2
2,000 2.38e-1 (1.85e-2) 2.39e-1 (2.00e-2) 6.34e-2
5,000 2.37e-1 (1.23e-2) 2.37e-1 (1.24e-2) 0.14
10,000 2.37e-1 (8.64e-3) 2.36e-1 (8.69e-3) 2.62e-4
151,879 2.37e-1 (1.95e-3) 2.35e-1 (2.01e-3) 2.68e-135

COPDGene: non-Hispanic white 6,764 5.82e-1 (1.64e-2) 5.50e-1 (1.63e-2) 2.65e-283
COPDGene: African American 3,365 4.01e-1 (1.98e-2) 3.78e-1(1.84e-2) 4.36e-129

CAMP 698 4.06e-2 (4.57e-3) 4.13e-2 (4.47e-3) 8.94e-4

FEV1 UK Biobank 1,000 7.87e-2 (9.75e-3) 8.00e-2 (9.96e-3) 1.99e-3
Lowest 20% 2,000 7.86e-2 (6.93e-3) 7.89e-2 (6.80e-3) 0.33

5,000 7.80e-2 (4.34e-3) 7.81e-2 (4.33e-3) 0.86
10,000 7.82e-2 (2.98e-3) 7.79e-2 (3.00e-3) 1.47e-2
29,805 7.80e-2 (1.51e-3) 7.77e-2 (1.57e-3) 5.64e-6

Smoking UK Biobank 1,000 57.37 (6.12) 51.74 (5.72) 1.06e-90
Cessation 2,000 57.08 (4.28) 51.03 (3.86) 1.75e-192

5,000 56.59 (2.56) 50.61 (2.48) p<1e-99
10,000 56.68 (1.78) 50.40 (1.71) p<1e-99
21,142 56.69 (1.15) 50.30 (1.05) p<1e-99

COPDGene: non-Hispanic white 4,104 75.05 (2.46) 60.93 (2.55) p<1e-99
COPDGene: African American 673 59.17 (6.16) 57.09 (6.17) 5.73e-14

Log Smoking UK Biobank 1,000 4.21e-2 (3.97e-3) 3.68e-2 (3.63e-3) 2.50e-176
Cessation 2,000 4.20e-2 (2.74e-3) 3.62e-2 (2.54e-3) p<1e-99

5,000 4.16e-2 (1.66e-3) 3.60e-2 (1.56e-3) p<1e-99
10,000 4.17e-2 (1.16e-3) 3.58e-2 (1.09e-3) p<1e-99
21,142 4.17e-2 (7.49e-4) 3.58e-2 (6.84e-4) p<1e-99

COPDGene: non-Hispanic white 4,104 3.49e-2 (1.30e-3) 2.76e-2 (1.27e-3) p<1e-99
COPDGene: African American 673 2.65e-2 (3.21e-3) 2.64e-2 (3.19e-3) 0.49
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Figure S2: This figure includes box plots of the test MSE for the different data and
outcomes when 75% of the data was used to train the models.
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Table S3: Test MSE for neural network and linear regression models across differ-
ent sample sizes for different outcomes with 90% of the sample used to train the
models. CAMP was excluded from prediction of FEV1, and the COPDGene study
among African American subjects was excluded from prediction of smoking cessation
(age) and log smoking cessation (age) due to the small sample sizes. The p-value
column shows the p-value of the test of difference in MSEs; caution is needed when
interpreting this p-value.

Outcome Dataset Sample Size Linear Regression Neural Network p-value

FEV1 UK Biobank 1,000 2.41e-1 (4.46e-2) 2.42e-1 (4.31e-2) 0.51
2,000 2.38e-1 (2.97e-2) 2.37e-1 (3.17e-2) 0.58
5,000 2.38e-1 (1.90e-2) 2.37e-1 (2.01e-2) 0.29
10,000 2.37e-1 (1.41e-2) 2.35e-1 (1.37e-2) 1.24e-4
151,879 2.37e-1 (3.36e-3) 2.35e-1 (3.34e-3) 8.31e-57

COPDGene: non-Hispanic white 6,764 5.81e-1 (2.91e-2) 5.51e-1 (2.89e-2) 7.71e-104
COPDGene: African American 3,365 4.02e-1 (3.18e-2) 3.78e-1 (3.34e-2) 1.61e-56

CAMP 698 NA NA NA

FEV1 UK Biobank 1,000 7.81e-2 (1.53e-2) 8.00e-2 (1.58e-2) 7.12e-3
Lowest 20% 2,000 7.85e-2 (1.07e-2) 7.87e-2 (1.06e-2) 0.66

5,000 7.81e-2 (7.08e-3) 7.83e-2 (6.95e-3) 0.52
10,000 7.83e-2 (4.87e-3) 7.77e-2 (4.90e-3) 8.77e-3
29,805 7.80e-2 (2.77e-3) 7.77e-2 (2.76e-3) 3.85e-3

Smoking UK Biobank 1,000 57.58 (9.65) 51.40 (8.95) 2.80e-47
Cessation 2,000 57.17 (6.79) 51.33 (6.53) 2.15e-78

5,000 56.58 (4.21) 50.59 (4.02) 1.89e-186
10,000 56.65 (2.95) 50.40 (2.58) p<1e-99
21,142 56.73 (1.90) 50.24 (1.85) p<1e-99

COPDGene: non-Hispanic white 4,104 75.03 (4.29) 60.87 (4.37) p<1e-99
COPDGene: African American 673 NA NA NA

Log Smoking UK Biobank 1,000 4.23e-2 (6.14e-3) 3.64e-2 (5.75e-3) 3.22e-96
Cessation 2,000 4.21e-2 (4.38e-3) 3.60e-2 (4.04e-3) 7.85e-182

5,000 4.16e-2 (2.70e-3) 3.57e-2 (2.60e-3) p<1e-99
10,000 4.17e-2 (1.90e-3) 3.58e-2 (1.73e-3) p<1e-99
21,142 4.17e-2 (1.23e-3) 3.58e-2 (1.23e-3) p<1e-99

COPDGene: non-Hispanic white 4,104 3.49e-2 (2.29e-3) 2.75e-2 (2.09e-3) p<1e-99
COPDGene: African American 673 NA NA NA
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Figure S3: This figure includes box plots of test MSE for the different data and out-
comes when 90% of the data was used to train the models. CAMP was excluded from
prediction of FEV1, and the COPDGene study among African American subjects was
excluded from prediction of smoking cessation (age) and log smoking cessation (age)
due to the small sample sizes.
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Figure S4: Architecture of neural network model for prediction of FEV1.
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Figure S5: Architecture of neural network model for prediction of smoking cessation
and log smoking cessation.
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