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Figure S1: ROC curves of LiMAP-curvature, smoothing spline and MCP-Mod across different true underlying
dose-response models with the sample size of 10 patients per arm. The ROC curves of MCP-Mod in (a)-(f) are
produced with the true underlying dose-response model not included in the candidate model set, and the ROC
curves of MCP-Mod in (g)-(l) are produced with the true underlying dose-response model not included in the
candidate model set.

2



Figure S2: ROC curves of LiMAP-curvature, smoothing spline and MCP-Mod across different true underlying
dose-response models with the sample size of 20 patients per arm. The ROC curves of MCP-Mod in (a)-(f) are
produced with the true underlying dose-response model not included in the candidate model set, and the ROC
curves of MCP-Mod in (g)-(l) are produced with the true underlying dose-response model not included in the
candidate model set.
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Figure S3: ROC curves of LiMAP-curvature, smoothing spline and MCP-Mod across different true underlying
dose-response models with the sample size of 30 patients per arm. The ROC curves of MCP-Mod in (a)-(f) are
produced with the true underlying dose-response model not included in the candidate model set, and the ROC
curves of MCP-Mod in (g)-(l) are produced with the true underlying dose-response model not included in the
candidate model set.
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Figure S4: ROC curves of LiMAP-curvature, smoothing spline and MCP-Mod across different true underlying
dose-response models with the sample size of 50 patients per arm. The ROC curves of MCP-Mod in (a)-(f) are
produced with the true underlying dose-response model not included in the candidate model set, and the ROC
curves of MCP-Mod in (g)-(l) are produced with the true underlying dose-response model not included in the
candidate model set.
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Figure S5: ROC curves of LiMAP-curvature, smoothing spline and MCP-Mod across different true underlying
dose-response models with the sample size of 60 patients per arm. The ROC curves of MCP-Mod in (a)-(f) are
produced with the true underlying dose-response model not included in the candidate model set, and the ROC
curves of MCP-Mod in (g)-(l) are produced with the true underlying dose-response model not included in the
candidate model set.

6



Sample size Model LiMAP-curvature Smoothing spline MCP-Mod

τ = 1 τ = 3 τ = 5

N = 10 linear 0.376 0.372 0.338 0.310 0.317

emax1 0.360 0.370 0.327 0.317 0.319

emax2 0.280 0.302 0.290 0.309 0.302

exponential1 0.296 0.304 0.266 0.234 0.284

quadratic1 0.182 0.233 0.244 0.236 0.243

logistic1 0.418 0.411 0.357 0.322 0.359

exponential2 0.361 0.336 0.300 0.279 0.299

quadratic2 0.306 0.324 0.318 0.294 0.282

sigEmax 0.411 0.414 0.388 0.349 0.347

power 0.355 0.331 0.313 0.197 0.307

logistic2 0.429 0.396 0.374 0.322 0.342

betaMod 0.066 0.121 0.166 0.197 0.146

N = 20 linear 0.611 0.586 0.544 0.503 0.523

emax1 0.582 0.553 0.548 0.511 0.525

emax2 0.464 0.473 0.491 0.492 0.503

exponential1 0.497 0.465 0.443 0.401 0.484

quadratic1 0.446 0.519 0.524 0.384 0.413

logistic1 0.656 0.629 0.563 0.542 0.598

exponential2 0.546 0.541 0.494 0.438 0.488

quadratic2 0.498 0.531 0.500 0.485 0.521

sigEmax 0.628 0.634 0.624 0.566 0.575

power 0.558 0.549 0.498 0.481 0.501

logistic2 0.658 0.624 0.585 0.536 0.560

betaMod 0.082 0.252 0.306 0.334 0.250

N = 30 linear 0.742 0.728 0.659 0.649 0.681

emax1 0.719 0.699 0.656 0.645 0.683

emax2 0.589 0.591 0.634 0.626 0.662

exponential1 0.622 0.604 0.585 0.540 0.646
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Table S2 continued from previous page

quadratic1 0.537 0.651 0.663 0.520 0.562

logistic1 0.781 0.774 0.740 0.688 0.766

exponential2 0.697 0.664 0.622 0.603 0.663

quadratic2 0.621 0.650 0.638 0.623 0.660

sigEmax 0.779 0.766 0.748 0.728 0.731

power 0.685 0.661 0.640 0.629 0.657

logistic2 0.780 0.754 0.717 0.696 0.711

betaMod 0.156 0.404 0.439 0.442 0.332

N = 40 linear 0.839 0.819 0.786 0.755 0.788

emax1 0.884 0.799 0.777 0.768 0.791

emax2 0.685 0.710 0.722 0.738 0.774

exponential1 0.724 0.709 0.698 0.655 0.763

quadratic1 0.547 0.652 0.676 0.622 0.678

logistic1 0.886 0.851 0.827 0.795 0.867

exponential2 0.804 0.774 0.747 0.711 0.777

quadratic2 0.738 0.778 0.761 0.727 0.752

sigEmax 0.889 0.878 0.858 0.832 0.830

power 0.809 0.786 0.760 0.740 0.779

logistic2 0.891 0.863 0.843 0.812 0.826

betaMod 0.271 0.532 0.562 0.555 0.424

N = 50 linear 0.913 0.868 0.864 0.862 0.867

emax1 0.888 0.867 0.863 0.857 0.868

emax2 0.773 0.790 0.797 0.825 0.856

exponential1 0.803 0.786 0.773 0.767 0.848

quadratic1 0.651 0.757 0.763 0.734 0.773

logistic1 0.931 0.911 0.898 0.890 0.929

exponential2 0.873 0.832 0.823 0.821 0.870

quadratic2 0.842 0.830 0.836 0.836 0.853

sigEmax 0.942 0.920 0.916 0.912 0.911
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Table S2 continued from previous page

power 0.880 0.834 0.830 0.841 0.838

logistic2 0.939 0.906 0.902 0.900 0.900

betaMod 0.384 0.626 0.665 0.674 0.525

N = 60 linear 0.938 0.936 0.913 0.906 0.916

emax1 0.933 0.923 0.916 0.902 0.917

emax2 0.923 0.937 0.927 0.890 0.909

exponential1 0.873 0.857 0.855 0.830 0.904

quadratic1 0.759 0.839 0.841 0.798 0.841

logistic1 0.966 0.948 0.946 0.930 0.963

exponential2 0.917 0.891 0.888 0.872 0.903

quadratic2 0.900 0.902 0.885 0.877 0.903

sigEmax 0.966 0.958 0.950 0.951 0.946

power 0.919 0.896 0.887 0.740 0.898

logistic2 0.960 0.947 0.948 0.932 0.943

betaMod 0.498 0.721 0.755 0.740 0.586

Table S2: Power values of LiMAP-curvature, smoothing spline and MCP-Mod to test the PoC across different
true underlying dose-response models and sample sizes by controlling the type I error rate at 5%.
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Sample size Model LiMAP-curvature Smoothing spline MCP-Mod

τ = 1 τ = 3 τ = 5

N = 10 linear 0.516 0.501 0.497 0.440 0.460

emax1 0.505 0.490 0.494 0.455 0.463

emax2 0.415 0.411 0.442 0.439 0.442

exponential1 0.438 0.407 0.415 0.356 0.419

quadratic1 0.295 0.332 0.379 0.355 0.370

logistic1 0.558 0.532 0.525 0.462 0.504

exponential2 0.493 0.453 0.463 0.407 0.435

quadratic2 0.438 0.437 0.451 0.430 0.432

sigEmax 0.543 0.534 0.550 0.494 0.507

power 0.474 0.469 0.475 0.438 0.428

logistic2 0.544 0.520 0.529 0.460 0.489

betaMod 0.113 0.191 0.252 0.289 0.257

N = 20 linear 0.775 0.706 0.699 0.652 0.663

emax1 0.718 0.695 0.693 0.661 0.667

emax2 0.605 0.619 0.623 0.630 0.645

exponential1 0.638 0.611 0.588 0.554 0.624

quadratic1 0.446 0.519 0.524 0.526 0.554

logistic1 0.778 0.755 0.712 0.687 0.729

exponential2 0.680 0.675 0.653 0.595 0.638

quadratic2 0.628 0.649 0.640 0.635 0.657

sigEmax 0.753 0.756 0.759 0.712 0.715

power 0.685 0.679 0.655 0.640 0.646

logistic2 0.775 0.747 0.727 0.688 0.717

betaMod 0.158 0.331 0.404 0.453 0.359

N = 30 linear 0.845 0.822 0.806 0.792 0.797

emax1 0.825 0.820 0.799 0.780 0.799

emax2 0.716 0.738 0.734 0.767 0.781

exponential1 0.732 0.729 0.713 0.694 0.766
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Table S3 continued from previous page

quadratic1 0.550 0.632 0.652 0.676 0.693

logistic1 0.884 0.861 0.842 0.820 0.859

exponential2 0.809 0.781 0.770 0.749 0.779

quadratic2 0.758 0.759 0.768 0.765 0.784

sigEmax 0.873 0.858 0.866 0.848 0.839

power 0.780 0.778 0.786 0.770 0.776

logistic2 0.875 0.860 0.855 0.826 0.827

betaMod 0.233 0.461 0.520 0.568 0.471

N = 40 linear 0.911 0.904 0.885 0.866 0.880

emax1 0.892 0.890 0.880 0.875 0.881

emax2 0.819 0.821 0.808 0.846 0.868

exponential1 0.826 0.829 0.823 0.789 0.858

quadratic1 0.668 0.769 0.752 0.753 0.793

logistic1 0.938 0.933 0.912 0.890 0.929

exponential2 0.888 0.875 0.859 0.890 0.869

quadratic2 0.839 0.863 0.853 0.845 0.856

sigEmax 0.940 0.937 0.928 0.916 0.920

power 0.891 0.876 0.869 0.898 0.851

logistic2 0.938 0.933 0.916 0.853 0.908

betaMod 0.367 0.608 0.626 0.679 0.560

N = 50 linear 0.957 0.939 0.932 0.927 0.929

emax1 0.947 0.934 0.931 0.926 0.930

emax2 0.872 0.883 0.879 0.901 0.921

exponential1 0.893 0.885 0.879 0.864 0.915

quadratic1 0.767 0.831 0.836 0.834 0.863

logistic1 0.969 0.960 0.952 0.942 0.965

exponential2 0.931 0.922 0.908 0.898 0.936

quadratic2 0.907 0.910 0.908 0.912 0.923

sigEmax 0.974 0.964 0.961 0.957 0.959
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Table S3 continued from previous page

power 0.935 0.917 0.911 0.913 0.928

logistic2 0.969 0.961 0.954 0.950 0.953

betaMod 0.488 0.703 0.720 0.767 0.649

N = 60 linear 0.972 0.968 0.963 0.954 0.960

emax1 0.966 0.968 0.962 0.955 0.960

emax2 0.923 0.937 0.927 0.943 0.955

exponential1 0.932 0.931 0.930 0.906 0.951

quadratic1 0.850 0.900 0.897 0.883 0.911

logistic1 0.987 0.982 0.975 0.967 0.984

exponential2 0.957 0.949 0.949 0.934 0.953

quadratic2 0.950 0.952 0.934 0.943 0.955

sigEmax 0.986 0.984 0.979 0.980 0.977

power 0.964 0.955 0.948 0.945 0.943

logistic2 0.984 0.979 0.980 0.967 0.973

betaMod 0.604 0.781 0.802 0.825 0.708

Table S3: Power values of LiMAP-curvature, smoothing spline and MCP-Mod to test the PoC across different
true underlying dose-response models and sample sizes by controlling the type I error rate at 10%.
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Figure S6: Dose-response curves estimated with LiMAP-curvature, smoothing spline and MCP-Mod across dif-
ferent true underlying dose-response models with the sample size of 10 patients per arm. The dose-response
curves in (a)-(f) are produced through MCP-Mod with the true underlying dose-response model not included in
the candidate model set, and the dose-response curves in (g)-(l) are produced through MCP-Mod with the true
underlying dose-response model not included in the candidate model set.
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Figure S7: Dose-response curves estimated with LiMAP-curvature, smoothing spline and MCP-Mod across dif-
ferent true underlying dose-response models with the sample size of 20 patients per arm. The dose-response
curves in (a)-(f) are produced through MCP-Mod with the true underlying dose-response model not included in
the candidate model set, and the dose-response curves in (g)-(l) are produced through MCP-Mod with the true
underlying dose-response model not included in the candidate model set.
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Figure S8: Dose-response curves estimated with LiMAP-curvature, smoothing spline and MCP-Mod across dif-
ferent true underlying dose-response models with the sample size of 30 patients per arm. The dose-response
curves in (a)-(f) are produced through MCP-Mod with the true underlying dose-response model not included in
the candidate model set, and the dose-response curves in (g)-(l) are produced through MCP-Mod with the true
underlying dose-response model not included in the candidate model set.
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Figure S9: Dose-response curves estimated with LiMAP-curvature, smoothing spline and MCP-Mod across dif-
ferent true underlying dose-response models with the sample size of 40 patients per arm. The dose-response
curves in (a)-(f) are produced through MCP-Mod with the true underlying dose-response model not included in
the candidate model set, and the dose-response curves in (g)-(l) are produced through MCP-Mod with the true
underlying dose-response model not included in the candidate model set.
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Figure S10: Dose-response curves estimated with LiMAP-curvature, smoothing spline and MCP-Mod across
different true underlying dose-response models with the sample size of 50 patients per arm. The dose-response
curves in (a)-(f) are produced through MCP-Mod with the true underlying dose-response model not included in
the candidate model set, and the dose-response curves in (g)-(l) are produced through MCP-Mod with the true
underlying dose-response model not included in the candidate model set.
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Figure S11: Dose-response curves estimated with LiMAP-curvature, smoothing spline and MCP-Mod across
different true underlying dose-response models with the sample size of 60 patients per arm. The dose-response
curves in (a)-(f) are produced through MCP-Mod with the true underlying dose-response model not included in
the candidate model set, and the dose-response curves in (g)-(l) are produced through MCP-Mod with the true
underlying dose-response model not included in the candidate model set.
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Figure S12: ROC curves of LiMAP-curvature with varying values of τ across different true underlying dose-
response models with the sample size of 40 patients per arm.
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