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This supplementary material includes Figures S1 - S5 and Tables S1 - S3 referenced in Section 4 of the
paper. These additional graphs and tables contribute the investigation of the proposed methodology. Figure
S1 shows the true functional coefficients used in the simulation study. Figures S2 - S4 depict the estimated
mean and standard deviation functions of weighted LASSO with different weights at R2 = 0.9. Figure S5
shows the coefficient functions from 200 simulated data with 2D image predictors at R2 = 0.9. Table S1
reported MAE and MISE of various methods with 2D images as predictors. Tables S2 and S3 report the
prediction error (i.e., MAE) based on 10 randomly selected validation datasets for the Wheat and ADHD
200 data sets, respectively.
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Table S1: MAE and MISE based on 200 simulations for 2D predictors (η = η1)
MAE MISE

Method Screening R2 = 0.9 R2 = 0.5 R2 = 0.2 R2 = 0.9 R2 = 0.5 R2 = 0.2

LASSO None 7.76 17.82 27.35 1.11 3.22 5.06
LASSO Variance 7.77 17.76 27.23 1.11 3.24 5.05
LASSO Absolute mean 7.78 17.73 26.99 1.11 3.16 4.83
LASSO Correlation 8.51 18.12 29.22 1.34 3.51 9.68

Wv None 7.82 18.84 28.55 1.12 3.24 4.59
Wv Variance 7.80 18.91 28.70 1.11 3.27 4.72
Wv Absolute mean 7.80 18.85 28.53 1.07 3.07 4.48
Wv Correlation 8.66 19.48 28.22 1.38 3.28 4.39
Wm None 7.50 17.81 27.25 1.01 3.11 4.97
Wm Variance 7.50 17.83 27.24 1.01 3.14 4.93
Wm Absolute mean 7.48 17.88 27.20 1.00 3.10 4.98
Wm Correlation 8.32 18.62 27.25 1.25 3.33 4.72
Wc None 8.29 18.51 28.49 1.24 3.27 7.74
Wc Variance 8.27 18.47 28.74 1.24 3.20 7.80
Wc Absolute mean 8.28 18.46 28.41 1.19 3.20 7.46
Wc Correlation 8.44 18.41 29.01 1.27 3.16 7.99

Table S2: Mean Absolute Error for the wheat data
Moisture Protein

Screening LASSO Wv Wm Wc LASSO Wv Wm Wc
None 0.97 1.42 0.97 0.99 2.11 2.80 2.84 2.62

Variance 0.97 0.95 0.95 0.96 1.86 1.88 1.81 1.88
Magnitude 0.98 0.94 0.96 0.98 1.77 1.91 1.80 1.91
Correlation 1.01 0.99 0.95 0.98 2.03 2.40 2.07 2.10

Stability Selection 0.93 1.12 0.98 0.98 2.85 2.86 2.87 2.59
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Figure S1: True functional coefficients used in the simulation study: “heavisine” (left) and image (η1) based
on the first 5 principal components (right).

Table S3: Mean Absolute Error for the ADHD-200 data
Screening LASSO Wv Wm Wc

None 112.21 111.60 112.03 121.12
Variance 111.58 112.21 112.06 115.87

Magnitude 112.26 112.13 111.65 118.22
Correlation 119.93 112.76 113.28 123.05
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Figure S2: Estimated mean and standard deviation functions of Wm with different screening strategies at
R2 = 0.9 based on 200 simulated datasets
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Figure S3: Estimated mean and standard deviation functions of Wv with different screening strategies at
R2 = 0.9 based on 200 simulated datasets
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Figure S4: Estimated mean and standard deviation functions of Wc with different screening strategies at
R2 = 0.9 based on 200 simulated datasets

S6



Figure S5: Estimated coefficient functions from 200 simulated data with 2D image predictors at R2 = 0.9
(Row 1: LASSO, Wm; Row 2: Wv, Wc)
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