S1. Supplementary results
S1.1. Feature Importance Quantification on Train and Test Dataset (RMSE)

Single vs Multi-Method Ensemble Feature Importance on Train and Test Dataset
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Figure S1: Average feature importance error between SME and MME with train and test

dataset. (RMSE)

S$1.2. Feature Importance Quantification on Train and Test Dataset (R?)

Single vs Multi-Method Ensemble Feature Importance on Train and Test Dataset
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Figure S2: Average feature importance error between SME and MME with train and test

dataset. (R?)



S1.8. Effect of Noise Level on All Feature Importance (RMSE)

Single vs Multi-Method Ensemble Feature Importance (All Noise Levels)
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Figure S3: Effect of all noise level on all feature importance methods (RMSE)

Noise level (Standard deviation)

Models 0(1072) 2 (107%) 4 (1072
PI 13.842.1  13.442.0 14.542.7
% SHAP 13.442.4  13.342.4  13.64+2.5
IG 23.1410.6  25.0+10.5 24.3+10.6
RATE (Kendall) 12.04£3.2  11.943.3  12.6+3.7
RATE (Spearman)  12.04#3.3  11.943.3  12.543.7
Median 13.844.1  13.843.2  14.34+4.6
; Mean 12.043.2  11.843.3  12.543.7
= Mode 22.845.4  19.9453  21.545.1
Box-whiskers 12.543.4 12,6434  12.943.7
Tau test 12.343.4 122433 13.043.8
Majority vote 13.3+3.7 13.7+3.4 13.7£3.9

Table S1: Summary of feature importance RMSE between different SME and MME for dif-

ferent noise level.



Effect of Noise Level on Feature Importance Error
(Single & Multi-Method Ensemble)
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Figure S4: Effect of noise levels on ensemble feature importance. (RMSE)

S1.4. Effect of Noise Level on All Feature Importance (R?)

Single vs Multi-Method Ensemble Feature Importance (All Noise Levels)
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Figure S5: Effect of all noise level on all feature importance methods (R?)



Noise level (Standard deviation)

Models 0 2 4

. PI 0.63+£0.11 0.67+0.10 0.60+£0.17
g SHAP 0.65+0.12 0.674+0.11 0.65+0.13
1G 0.294+0.59  0.28+0.59  0.34+0.59
RATE (Kendall) 0.81£0.09 0.82+0.10 0.79+0.11
RATE (Spearman) 0.81+0.09 0.82+0.10 0.79+0.11
Median 0.75+£0.15 0.7840.12 0.72+0.15

E Mean 0.81£0.09 0.82+0.10 0.79+0.11
= Mode 0.394+0.26  0.52+0.25 0.46+0.22
Box-whiskers 0.80+£0.10 0.80£0.10 0.79+0.11

Tau test 0.80+£0.11 0.81£0.10 0.78+0.11
Majority vote 0.77£0.12 0.764+0.12 0.76+0.13

Table S2: Summary of feature importance R? between different SME and MME for different

noise level.

Feature Importance Error (R2)

Effect of Noise Level on Feature Importance Error
(Single & Multi-Method Ensemble)
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Figure S6: Effect of noise levels on ensemble feature importance. (R?)



S1.5. Effect Informative Level on All Feature Importance (RMSE)

Single vs Multi-Method Ensemble Feature Importance (All Informative Levels)
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Figure S7: Effect of feature informative level on all ensemble feature importance methods.

(RMSE)



Features informative level (%)

Models 20 (1072) 40 (1072) 60 (1072) 80 (10~2) 100 (10~2)
PI 6.04£0.9 11.1£1.2 156423 174412  19.5+1.4
% SHAP 51408  9.9+1.3  14.0+1.5  18.0£1.9  20.242.1
IG 14.9410.6 19.7410.6 24.0+£10.6 26.7+£10.6  32.1£10.6
RATE (Kendall) 50411 9.241.7 132421 153419  18.1+3.1
RATE (Spearman)  5.0+1.1 92417 132421 153419  18.143.1
Median 51415  10.8425  15.3+2.7 175431  20.1£3.7
2 Mean 49414 92417 131420 152419  17.943.1
= Mode 20.244.3  18.846.0  22.946.1  22.6£4.8  22.545.3
Box-whiskers 51413  9.8+1.8  13.742.0 16.24£2.0  18.5+3.1
Tau test 50414 97418  13.742.2  15.842.0  18.243.1
Majority vote 8.0424 122431 153428 151432  16.9+4.4

Table S3: Summary of feature importance RMSE between different SME and MME for dif-

ferent percentage of informative level.



Effect of Informative Level on Feature Importance Error
(Single & Multi-Method Ensemble)
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Figure S8: Effect of feature informative levels on ensemble feature importance methods.
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S1.6. Effect Informative Level on All Feature Importance (R?)

Single vs Multi-Method Ensemble Feature Importance (All Informative Levels)
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Figure S9: Effect of feature informative level on all ensemble feature importance methods.
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Features informative level (%)

-0.5

Models 20 40 60 80 100
PI 0.904+0.02 0.79+0.04 0.63+£0.16 0.574+0.06  0.2740.12
€2
(% SHAP 0.92+0.02 0.83+0.04 0.734+0.05 0.55+0.08 0.254+0.15
1G 0.65+£0.58 0.58+0.58 0.4440.58 0.17+£0.58 -0.3240.58
RATE (Kendall) 0.954+0.01 0.90+0.03 0.83+0.05 0.78+£0.05  0.57+0.13
RATE (Spearman) 0.95+0.01 0.90+0.03 0.83+£0.05 0.784+0.05 0.57+0.13
Median 0.95+0.02 0.86+0.05 0.774+0.07 0.70+£0.09  0.464+0.19
E Mean 0.954+0.01 0.90+0.03 0.83+0.05 0.78+£0.05  0.58+0.13
= Mode 0.37+£0.22 0.57+0.28 0.494+0.24 0.52+0.19  0.3440.29
Box-whiskers 0.95+0.02 0.89+0.03 0.824+0.05 0.75+£0.06 0.564+0.13
Tau test 0.95+£0.02 0.89+0.03 0.8240.05 0.76+£0.06 0.5740.14
Majority vote 0.884+0.05 0.81+0.07 0.77+£0.08 0.77+£0.09  0.59+0.20
Table S4: Summary of feature importance R? between different SME and MME for different
percentage of informative level.
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Figure S10: Effect of feature informative levels on ensemble feature importance methods. (R?)



S1.7. Effect of Number of Features on All Feature Importance (RMSE)

Single vs Multi-Method Ensemble Feature Importance (All Number of Features)
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Figure S11: Effect of number of features on all ensemble feature importance methods.

%,
(2 fes

,776/7 ) 6”)

M Multi-Method Ensemble Ml Single Method Ensemble

%, Af%

/s'('@/k

Feature Importance Methods

Yoz

60('6/7

Number of features

Models 20 (1072) 60 (1072) 100 (10~2)
PI 10.3£1.9  14.94+1.9 16.5+2.4
% SHAP 8.5£1.6  14.2+2.2 17.6+2.4
IG 23.6£10.6 24.0£10.6  24.7£10.6
RATE (Kendall) 8.6+2.5  12.7£3.0 15.1+3.6
RATE (Spearman)  8.67+2.5  12.7+3.0 15.1+3.6
Median 8.6£2.8  15.4+3.9 17.2+4.0
g Mean 8.5£2.5  12.7£2.9 15.0+3.6
= Mode 29.7£5.8  18.3+3.3 16.2+2.2
Box-whiskers 9.0£2.8  13.5+3.1 15.443.5
Tau test 8.5£2.7  13.4+£3.0 15.5£3.5
Majority vote 8.3+2.3 13.0+£3.1 19.4+3.3

(RMSE)

Table S5: Summary of feature importance RMSE between different SME and MME for dif-

ferent number of features.



Effect of features number on feature importance error
(Single & Multi-Method Ensemble)
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Figure S12: Effect of number of features on ensemble feature importance methods. (RMSE)

$1.8. Effect of Number of Features on All Feature Importance (R?)

Single vs Multi-Method Ensemble Feature Importance (All Number of Features)
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Figure S13: Effect of number of features on all ensemble feature importance methods. (R?)
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Table S6: Summary of feature importance R? between different SME and MME for different

Number of features

Models 20 60 100
PI 0.81£0.07 0.60£0.11 0.50%0.16
% SHAP 0.87+0.05 0.62+0.11 0.48+0.13
1G 0.34+0.58 0.32+0.58  0.24+0.58
RATE (Kendall) 0.91£0.04 0.80£0.09 0.71+0.12
RATE (Spearman) 0.914+0.04 0.80+0.09 0.714+0.29
Median 0.914£0.04 0.71£0.14 0.63+0.16
l'-g Mean 0.91£0.04 0.80£0.09 0.71+0.12
=  Mode 0.09+0.29 0.60+0.14 0.68+0.08
Box-whiskers 0.90£0.04 0.78+0.09 0.70+0.13
Tau test 0.91+0.04 0.78%+0.09 0.70+£0.13
Majority vote 0.92+0.03 0.81+0.04 0.56%0.14

number of features.

Feature Importance Error (R2)

Figure S14: Effect of number of features on ensemble feature importance methods. (R?)

Effect of features number on feature importance error
(Single & Multi-Method Ensemble)
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