Supplemental Materials

This supplement includes tables with coverage probabilities for all experiments, as well as plots depicting empirical Type I and Type II errors. 

§1   Coverage
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Table 1. Empirical coverage probabilities of confidence intervals in the simulation study, calculated from  simulation replicates; continuous outcome with MSE loss; correlated predictors.
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Table 2. Empirical coverage probabilities of  confidence intervals in the simulation study, calculated from  simulation replicates; continuous outcome with MAE loss; correlated predictors.
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Table 3. Empirical coverage probabilities of  confidence intervals in the simulation study, calculated from  simulation replicates; continuous outcome with MSE loss; uncorrelated predictors.
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Table 4. Empirical coverage probabilities of  confidence intervals in the simulation study, calculated from  simulation replicates; continuous outcome with MAE loss; uncorrelated predictors.
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Table 5. Empirical coverage probabilities of  confidence intervals in the simulation study, calculated from  simulation replicates; classification outcome with MMCE loss; correlated predictors.
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Table 6. Empirical coverage probabilities of  confidence intervals in the simulation study, calculated from  simulation replicates; classification outcome with CE loss; correlated predictors.
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Table 7. Empirical coverage probabilities of  confidence intervals in the simulation study, calculated from  simulation replicates; classification outcome with MMCE loss; uncorrelated predictors.
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Table 8. Empirical coverage probabilities of  confidence intervals in the simulation study, calculated from  simulation replicates; classification outcome with CE loss; uncorrelated predictors.







§2   Errors
[image: Chart
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Figure 1. Simulation results for continuous outcome with MAE loss and correlated predictors. A: Boxplots of simulated CPI values of variables  with increasing effect size. The red line indicates a CPI value of , corresponding to a completely uninformative predictor. B: Histograms of simulation replications of t-statistics of variables with effect size . The distribution of the expected t-statistic under the null hypothesis is shown in red. C: Proportion of rejected hypotheses at  as a function of effect size. Results at effect size 0 correspond to the Type I error, at effect sizes  to statistical power. The dashed line indicates the nominal level, . 
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Figure 2. Simulation results for continuous outcome with MSE loss and uncorrelated predictors. A: Boxplots of simulated CPI values of variables  with increasing effect size. The red line indicates a CPI value of , corresponding to a completely uninformative predictor. B: Histograms of simulation replications of t-statistics of variables with effect size . The distribution of the expected t-statistic under the null hypothesis is shown in red. C: Proportion of rejected hypotheses at  as a function of effect size. Results at effect size 0 correspond to the Type I error, at effect sizes  to statistical power. The dashed line indicates the nominal level, . 
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Figure 3. Simulation results for continuous outcome with MAE loss and uncorrelated predictors. A: Boxplots of simulated CPI values of variables  with increasing effect size. The red line indicates a CPI value of , corresponding to a completely uninformative predictor. B: Histograms of simulation replications of t-statistics of variables with effect size . The distribution of the expected t-statistic under the null hypothesis is shown in red. C: Proportion of rejected hypotheses at  as a function of effect size. Results at effect size 0 correspond to the Type I error, at effect sizes  to statistical power. The dashed line indicates the nominal level, . 
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Figure 4. Simulation results for binary outcome with MMCE loss and correlated predictors. A: Boxplots of simulated CPI values of variables  with increasing effect size. The red line indicates a CPI value of , corresponding to a completely uninformative predictor. B: Histograms of simulation replications of t-statistics of variables with effect size . The distribution of the expected t-statistic under the null hypothesis is shown in red. C: Proportion of rejected hypotheses at  as a function of effect size. Results at effect size 0 correspond to the Type I error, at effect sizes  to statistical power. The dashed line indicates the nominal level, . 
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Figure 5. Simulation results for binary outcome with CE loss and correlated predictors. A: Boxplots of simulated CPI values of variables  with increasing effect size. The red line indicates a CPI value of , corresponding to a completely uninformative predictor. B: Histograms of simulation replications of t-statistics of variables with effect size . The distribution of the expected t-statistic under the null hypothesis is shown in red. C: Proportion of rejected hypotheses at  as a function of effect size. Results at effect size 0 correspond to the Type I error, at effect sizes  to statistical power. The dashed line indicates the nominal level, . 
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Description automatically generated with medium confidence]
Figure 6. Simulation results for binary outcome with MMCE loss and uncorrelated predictors. A: Boxplots of simulated CPI values of variables  with increasing effect size. The red line indicates a CPI value of , corresponding to a completely uninformative predictor. B: Histograms of simulation replications of t-statistics of variables with effect size . The distribution of the expected t-statistic under the null hypothesis is shown in red. C: Proportion of rejected hypotheses at  as a function of effect size. Results at effect size 0 correspond to the Type I error, at effect sizes  to statistical power. The dashed line indicates the nominal level, . 
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Figure 7. Simulation results for binary outcome with CE loss and uncorrelated predictors. A: Boxplots of simulated CPI values of variables  with increasing effect size. The red line indicates a CPI value of , corresponding to a completely uninformative predictor. B: Histograms of simulation replications of t-statistics of variables with effect size . The distribution of the expected t-statistic under the null hypothesis is shown in red. C: Proportion of rejected hypotheses at  as a function of effect size. Results at effect size 0 correspond to the Type I error, at effect sizes  to statistical power. The dashed line indicates the nominal level, . 


§3   Comparative Performance

[image: ]
Figure 8. Comparative performance of VI measures across different simulations and algorithms, computed with training and test samples of  and correlated predictors. Plots depict the rejection rate at  as a function of effect size. Results at effect size  correspond to Type I error, at effect sizes  to statistical power. The dashed line indicates the nominal level of .
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Figure 9. Comparative performance of VI measures across different simulations and algorithms, computed with training and test samples of  and correlated predictors. Plots depict the rejection rate at  as a function of effect size. Results at effect size  correspond to Type I error, at effect sizes  to statistical power. The dashed line indicates the nominal level of .
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Figure 10. Comparative performance of VI measures across different simulations and algorithms, computed with training and test samples of  and correlated predictors. Plots depict the rejection rate at  as a function of effect size. Results at effect size  correspond to Type I error, at effect sizes  to statistical power. The dashed line indicates the nominal level of .

§4   Knockoff Sampler
[image: ]
Figure 11. Power and FDR as a function of effect size and autocorrelation for CPI and knockoff filter. Target FDR is . Results are from a lasso regression with . Each point represents 10,000 replications. 
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Learner Linear data Non-linear data,

t-Test Fisher ¢-Test Fisher
Logistic regression 0.7651 0.9525 0.8968 0.9523
Support vector machine 0.9164 0.9503 0.9262 0.9532
Random forest 0.9023 0.9439 0.9110 0.9507
Neural network 0.9345 0.9504 0.9369 0.9514
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Learner Linear data Non-linear data,

t-Test Fisher ¢-Test Fisher
Logistic regression 0.9510 0.9480 0.9487 0.9469
Support vector machine 0.9488 0.9492 0.9527 0.9493
Random forest 0.9532 0.9524 0.9499 0.9516
Neural network 0.9522 0.9523 0.9494 0.9522
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image1.png
Learner Linear data Non-linear data,

t-Test Fisher ¢-Test Fisher
Linear model 0.9514 0.9485 0.9533 0.9479
Support vector machine 0.9516 0.9550 0.9528 0.9527
Random forest 0.9505 0.9537 0.9546 0.9529
Neural network 0.9518 0.9533 0.9548 0.9501





image2.png
Learner Linear data Non-linear data,

t-Test Fisher ¢-Test Fisher
Linear model 0.9523 0.9496 0.9517 0.9531
Support vector machine 0.9517 0.9491 0.9521 0.9539
Random forest 0.9500 0.9516 0.9498 0.9495
Neural network 0.9557 0.9544 0.9521 0.9532





image3.png
Learner Linear data Non-linear data,

t-Test Fisher ¢-Test Fisher
Linear model 0.9494 0.9484 0.9549 0.9514
Support vector machine 0.9514 0.9544 0.9518 0.9542
Random forest 0.9533 0.9544 0.9503 0.9537
Neural network 0.9537 0.9525 0.9493 0.9538





image4.png
Learner Linear data Non-linear data,

t-Test Fisher ¢-Test Fisher
Linear model 0.9522 0.9486 0.9525 0.9502
Support vector machine 0.9511 0.9515 0.9513 0.9534
Random forest 0.9518 0.9511 0.9509 0.9517
Neural network 0.9506 0.9470 0.9508 0.9538





image5.png
Learner Linear data Non-linear data,

t-Test Fisher ¢-Test Fisher
Logistic regression 0.7405 0.9576 0.9029 0.9493
Support vector machine 0.9034 0.9525 0.9260 0.9503
Random forest 0.8585 0.9473 0.9080 0.9454
Neural network 0.9303 0.9529 0.9357 0.9519





image6.png
Learner Linear data Non-linear data,

t-Test Fisher ¢-Test Fisher
Logistic regression 0.9511 0.9516 0.9510 0.9511
Support vector machine 0.9514 0.9520 0.9534 0.9495
Random forest 0.9503 0.9499 0.9521 0.9503
Neural network 0.9493 0.9522 0.9517 0.9518





