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Simulation Results Using Conventional Weights

In this online supplementary material, we report simulation results using conventional

weights.

Figures S1 and S2 report the empirical relative bias using conventional weights with

sample sizes n = 500 and n = 5000, respectively. Figures S3 and S4 report the empirical

coverage using conventional weights with sample sizes n = 500 and n = 5000, respectively.

Figures S5 and S6 report the average widths of 95% confidence intervals using conventional

weights with sample sizes n = 500 and n = 5000, respectively. Figure S7 reports simulation

results when all postulated propensity score models are wrong using conventional weights

with n = 5000.
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Figure S1: Empirical relative bias in percent using conventional weights with n = 500.
incorrectly specified PS-1 to PS-4: IPW Cox estimators from four incorrectly specified
propensity score models (11)-(14), respectively; correctly specified PS-5: IPW Cox esti-
mator from a correctly specified propensity score model (15); multiply robust: the proposed
multiply robust estimator using multiple models (11)-(15).
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Figure S2: Empirical relative bias in percent using conventional weights with n = 5000.
incorrectly specified PS-1 to PS-4: IPW Cox estimators from four incorrectly specified
propensity score models (11)-(14), respectively; correctly specified PS-5: IPW Cox esti-
mator from a correctly specified propensity score model (15); multiply robust: the proposed
multiply robust estimator using multiple models (11)-(15).
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Figure S3: Empirical coverage in percent using conventional weights with n = 500. The
right panel shows a zoom-in version of the left panel.
incorrectly specified PS-1 to PS-4: IPW Cox estimators from four incorrectly specified
propensity score models (11)-(14), respectively; correctly specified PS-5: IPW Cox esti-
mator from a correctly specified propensity score model (15); multiply robust: the proposed
multiply robust estimator using multiple models (11)-(15).
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Figure S4: Empirical coverage in percent using conventional weights with n = 5000. The
right panel shows a zoom-in version of the left panel.
incorrectly specified PS-1 to PS-4: IPW Cox estimators from four incorrectly specified
propensity score models (11)-(14), respectively; correctly specified PS-5: IPW Cox esti-
mator from a correctly specified propensity score model (15); multiply robust: the proposed
multiply robust estimator using multiple models (11)-(15).
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Figure S5: Average widths of 95% confidence intervals using conventional weights with
n = 500.
incorrectly specified PS-1 to PS-4: IPW Cox estimators from four incorrectly specified
propensity score models (11)-(14), respectively; correctly specified PS-5: IPW Cox esti-
mator from a correctly specified propensity score model (15); multiply robust: the proposed
multiply robust estimator using multiple models (11)-(15).
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Figure S6: Average widths of 95% confidence intervals using conventional weights with
n = 5000.
incorrectly specified PS-1 to PS-4: IPW Cox estimators from four incorrectly specified
propensity score models (11)-(14), respectively; correctly specified PS-5: IPW Cox esti-
mator from a correctly specified propensity score model (15); multiply robust: the proposed
multiply robust estimator using multiple models (11)-(15).
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Figure S7: Simulation results when all postulated propensity score models are wrong using
conventional weights with n = 5000.
incorrect 1-5: IPW Cox estimators from five incorrectly specified propensity score models
(11)-(14) and (16), respectively; MR(a-b): the proposed multiply robust estimator using
incorrect models a to b;
Cases 1, 3, and 5: 30% censoring with treatment prevalence 10%, 30%, and 50%; Cases 2,
4, and 6: 60% censoring with treatment prevalence 10%, 30%, and 50%;
“+”: average of estimates across 1000 simulation runs. The horizontal solid line indicates
the true log marginal hazard ratio.
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