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Supplemental Material (Online Only)

Webtable 1. Results from 1,000 simulated datasets, each containing 2,000 individuals. The outcome is continuous, with a large X-Z interaction.

Missingness Mechanism

A B C D E
True Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov.
value Est. SD Est. SD Est. SD Est. SD Est. SD
Full data
N =2,000
X 0.45 0.447 0.079 96.0
Z 0.55 0.546 0.090 95.1 (as for Mechanism A) (as for Mechanism A) (as for Mechanism A) (as for Mechanism A)

XZ 0.60 0.604 0.105 95.1
Complete records
Ave.N=| 1360 545 985 647 670

X 0.45 0.446 0.143 95.5 | 0.450 0.268 95.0 | 0.354 0.268 90.4 | 0.301 0.263 89.5 | 0.174 0.270 78.5
Z 0.55 0.547 0.181 94,5 | 0.552 0.269 95.1 | 0.351 0.286 84.6 | 0.335 0.273 85.7 | 0.483 0.320 92.0
XZ 0.60 0.602 0.190 95.1 | 0.599 0.290 95.9 |0.720 0.295 90.3 | 0.573 0.288 94.3 | 0.469 0.326 91.5
Standard MlI
X 045 0.619 0.076 58.7 | 0.765 0.081 13.0 |0.728 0.083 23.4 | 0.680 0.091 44.6 | 0.597 0.094 75.0
Z 0.55 0.828 0.080 27.0 | 0.904 0.094 19.5 | 0.904 0.080 9.2 0.835 0.081 269 | 0.912 0.086 12.1

XZ 0.60 0.313 0.083 30.0 | 0.178 0.061 0.5 0.220 0.069 5.1 0.237 0.071 8.0 0.219 0.067 3.3
MI with y-interaction

X 045 0.670 0.097 62.1 | 0.629 0.101 70.5
Z 0.55 (as for standard M) 0.817 0.111 55.8 | 0.798 0.104 574 (as for standard Ml) (as for standard Ml)
XZ 0.60 0.285 0.098 43.1 | 0.330 0.102 55.9

MI with interactions
X 0.45 0.442 0.121 94.8 | 0.445 0.168 95.2 | 0.443 0.154  95.3 | 0.447 0.149 94.6 | 0.394 0.191 94.8

Z 0.55 0.540 0.174 93.1 | 0.540 0.208 95.3 | 0.538 0.192 953 | 0.544 0.171 95.2 | 0.520 0.332 92.7

XZ 0.60 0.609 0.182 93.9 | 0.609 0.224 95.0 | 0.611 0.203 94.7 | 0.607 0.201 94,9 | 0.631 0.341 92.5
Stratified Ml
X 0.45 0.443 0.122 94.6 | 0.447 0.176  95.3 | 0.444 0.157 934 | 0.321 0.114 91.2 | 0.393 0.193 95.1

Z 0.55 0.541 0.175 93.8 | 0.541 0.216 93.8 | 0.541 0.197 94.8 | 0.427 0.140 94.3 | 0.518 0.334 91.6

XZ 0.60 0.608 0.183 93.9 | 0.607 0.235 94.5 | 0.609 0.209 93.8 | 0.611 0.179 97.2 | 0.632 0.344 92.5

Mean Est. = Mean of the estimated coefficients across simulations; Emp. SD = Empirical SD across simulations; Cov. = Estimated coverage of 95% confidence interval.



Webtable 2. Results from 1,000 simulated datasets, each containing 2,000 individuals. The outcome is continuous, with a small X-Z interaction.

Missingness Mechanism

A B o D E
True Mean  Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov.
value Est. SD Est. SD Est. SD Est. SD Est. SD
Full data
N =2,000
X 045 0.447 0.079 96.0
Z 0.55 0.546 0.090 95.1 (as for mechanism A) (as for mechanism A) (as for mechanism A) (as for mechanism A)
XZ 0.20 0.204 0.105 95.1
Complete records
Ave.N=| 1360 545 952 586 603
X 0.45 0.446 0.143 95.5 | 0.450 0.268 95.0 | 0.355 0.258 91.8 | 0.296 0.264 88.0 | 0.190 0.272 81.6
Z 0.55 0.547 0.181 94.5 | 0.552 0.269 95.1 | 0.352 0.273 86.2 | 0.332 0.282 84.6 | 0.498 0.320 93.4
XZ 0.20 0.202 0.190 95.1 | 0.199 0.290 959 | 0.328 0.281 90.2 | 0.229 0.298 93.3 | 0.121 0.328 92.3
Standard Ml
X 0.45 0.514 0.071 96.8 | 0.559 0.076 92.6 | 0.549 0.074 94.7 | 0.533 0.085 94,5 | 0.513 0.079 97.7
Z 0.55 0.656 0.078 954 | 0.677 0.097 943 | 0.676 0.080 94.6 | 0.657 0.078 95.6 | 0.692 0.095 90.5
XZ 0.20 0.090 0.076 97.6 | 0.049 0.057 98.1 | 0.065 0.063 98.0 | 0.061 0.064 98.2 | 0.051 0.058 97.7
MI with y-interaction
X 0.45 0.535 0.091 96.4 | 0.519 0.089 974
Z 0.55 (as for standard M) 0.653 0.111 95,5 | 0.644 0.102 96.3 (as for standard Ml) (as for standard Ml)
XZ 0.20 0.078 0.089 97.3 | 0.098 0.094 97.6
MI with interactions
X 0.45 0.442 0.121 94.5 | 0.446 0.168 95.7 | 0.446 0.146 96.1 | 0.441 0.153 95.7 | 0.398 0.190 95.7
Z 0.55 0.540 0.174 93.1 | 0.541 0.208 95.2 | 0.540 0.188 96.3 | 0.541 0.179 95.5 | 0.526 0.329 93.0
XZ 0.20 0.209 0.183 93.9 | 0.208 0.227 95.1 |0.211 0.197 96.2 | 0.208 0.218 95.7 | 0.223 0.339 92.9
Stratified MI
X 0.45 0.443 0.122 94.8 | 0.446 0.176  95.5 | 0.448 0.152 95.2 | 0.335 0.133 92.7 | 0.400 0.187 96.7
Z 0.55 0.541 0.175 93.7 | 0.541 0.216 93.8 | 0.544 0.196 94.5 | 0.434 0.163 93.0 | 0.529 0.326 92.5
XZ 0.20 0.208 0.184 93,9 | 0.207 0.237 94.8 | 0.207 0.206 94.9 | 0.237 0.204 96.4 | 0.220 0.336 93.9

Mean Est. = Mean of the estimated coefficients across simulations; Emp. SD = Empirical SD across simulations; Cov. = Estimated coverage of 95% confidence interval.



Webtable 3. Results from 1,000 simulated datasets, each containing 2,000 individuals. The outcome is continuous, with no X-Z interaction.

Missingness Mechanism

A B C D E
True Mean  Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov.
value Est. SD Est. SD Est. SD Est. SD Est. SD
Full data
N =2,000
X 0.45 0.447 0.079 96.0
Z 0.55 0.546 0.090 95.1 (as for mechanism A) (as for mechanism A) (as for mechanism A) (as for mechanism A)
XZ 0 0.004 0.105 95.1
Complete records
Ave.N= | 1360 545 935 556 571
X 0.45 0.446 0.143 955 | 0.450 0.268 95.0 | 0.353 0.263  90.6 | 0.307 0.261 90.4 | 0.197 0.275 82.2
Z 0.55 0.547 0.181 94.5 | 0.552 0.269 95.1 | 0.356 0.275 85.7 | 0.336 0.274 86.3 | 0.510 0.317 92.8
XZ 0 0.002 0.190 95.1 |-0.001 0.290 959 |O0.123 0.283 90.1 | 0.055 0.292 93.4 | -0.053 0.329 93.4
Standard Ml
X 0.45 0.448 0.068 99.1 | 0.452 0.074 99.8 | 0.450 0.073 99.6 | 0.456 0.082 99.2 | 0.450 0.073 99.5
Z 0.55 0.548 0.077 99.9 | 0.552 0.099 99.5 | 0.550 0.084 99.9 | 0.550 0.075 100.0 | 0.555 0.101 99.1
XZ 0 -0.000 0.072 999 |-0.002 0.055 100.0 | 0.000 0.062 100.0 | -0.001  0.060 100.0 | -0.002  0.053 100.0
MI with y-interaction
X 0.45 0.453 0.088 99.0 | 0.451 0.090 98.5
Z 0.55 (as for standard Ml) 0.552 0.112 99.2 | 0.551 0.107 99.3 (as for standard Ml) (as for standard Ml)
XZ 0 -0.003 0.085 99.8 |-0.001 0.093 99.6
MI with interactions
X 0.45 0.442 0.121 94.4 | 0.446 0.169  95.7 | 0.447 0.151 949 | 0.442 0.154 96.3 | 0.408 0.197 95.0
Z 0.55 0.540 0.174 93.2 | 0.541 0.208 95.2 | 0.544 0.196 94.2 | 0.537 0.184 95.7 | 0.544 0.333 92.3
XZ 0 0.009 0.183 94.0 | 0.008 0.229 95.5 | 0.005 0.204 95.3 | 0.015 0.227 96.1 | 0.007 0.346 92.6
Stratified MI
X 0.45 0.443 0.122 949 | 0.447 0.176  95.3 | 0.450 0.154 945 | 0.344 0.136 93.3 | 0.409 0.198 96.2
Z 0.55 0.541 0.175 93.7 | 0.541 0.216 93.8 | 0.548 0.202 92.8 | 0.434 0.169 93.5 | 0.542 0.332 93.6
XZ 0 0.008 0.184 94.0 | 0.007 0.238 95.0 | 0.001 0.210 94.4 | 0.060 0.211 96.0 | 0.009 0.344 92.9

Mean Est. = Mean of the estimated coefficients across simulations; Emp. SD = Empirical SD across simulations; Cov. = Estimated coverage of 95% confidence interval.



Webtable 4. Results from 1,000 simulated datasets, each containing 2,000 individuals. The outcome is binary, with a large X-Z interaction.

Missingness Mechanism

A B o D E
True Mean  Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov.
value LogOR SD LogOR SD LogOR SD LogOR SD LogOR SD
Full data
N =2,000
X 0.50 0.497 0.161 94.9
Z 0.50 0.501 0.183 96.1 (as for mechanism A) (as for mechanism A) (as for mechanism A) (as for mechanism A)
XZ 0.60 0.600 0.222 949
Complete records
Ave.N= | 1361 544 916 521 533
X 0.50 0.517 0.298 95.2 | 0.547 0.577 95.2 | 0.369 0.505 96.0 | 0.389 0.560 96.6 | 0.261 0.611 97.8
Z 0.50 0.535 0.370 95.4 | 0.548 0.571 96.0 | 0.220 0.538 93.1 | 0.294 0.629 95.3 | 0.525 0.803 96.8
XZ 0.60 0.569 0.388 95.1 | 0.553 0.633 953 |0.792 0.570 95.1 | 0.718 0.687 95.5 | 0.583 0.865 95.6
Standard Ml
X 0.50 0.732 0.144 87.3 |0.831 0.159 78.5 | 0.813 0.158 81.8 | 0.796 0.161 84.6 | 0.781 0.148 86.9
Z 0.50 0.898 0.173 78.0 | 0.911 0.238 80.9 | 0.923 0.189 78.7 | 0.877 0.162 83.2 | 1.007 0.257 80.9
XZ 0.60 0.193 0.140 88.8 | 0.109 0.110 83.5 | 0.136 0.122 86.6 | 0.086 0.099 83.2 | 0.047 0.084 80.1
MI with y interaction
X 0.50 0.787 0.181 90.2 | 0.758 0.184 89.8
Z 0.50 (as for standard M) 0.865 0.253 86.5 | 0.851 0.223 88.8 (as for standard Ml) (as for standard Ml)
XZ 0.60 0.161 0.166 90.1 | 0.202 0.175 91.1
MI with interactions
X 0.50 0.514 0.255 94.7 | 0.519 0.384 95.7 | 0.490 0.366 95.5 | 0.493 0.387 96.2 | 0.440 0.497 96.6
Z 0.50 0.535 0.379 95.2 | 0.529 0.484 95.8 | 0.490 0.479  95.3 | 0.498 0.488 96.3 | 0.523 0.830 96.4
XZ 0.60 0.569 0.396 95.1 | 0.576 0.550 94.5 | 0.613 0.520 94.2 | 0.609 0.636 95.1 | 0.586 0.895 95.4
Stratified MI
X 0.50 0.514 0.254 954 | 0.523 0.385 953 | 0.492 0.359 96.2 | 0.494 0.389 96.0 | 0.439 0.489 96.5
Z 0.50 0.535 0.379 949 | 0.532 0.486 959 | 0.494 0.468 95.4 | 0.498 0.487 95.6 | 0.519 0.820 96.7
XZ 0.60 0.569 0.395 95.0 | 0.570 0.553 94.6 | 0.608 0.509 949 | 0.608 0.638 95.7 | 0.588 0.884 95.7

Mean Est. = Mean of the estimated log odds ratios across simulations; Emp. SD = SD of the log odds ratios across simulations; Cov. = Estimated coverage of 95% confidence

interval.



Webtable 5. Results from 1,000 simulated datasets, each containing 2,000 individuals. The outcome is binary, with a small X-Z interaction.

Missingness Mechanism

A B o D E
True Mean  Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov.
value LogOR SD LogOR SD LogOR SD LogOR SD LogOR SD
Full data
N =2,000
X 0.50 0.497 0.161 94.9
Z 0.50 0.501 0.183 96.1 (as for mechanism A) (as for mechanism A) (as for mechanism A) (as for mechanism A)
XZ 0.20 0.199 0.217 94.7
Complete records
Ave.N= | 1361 544 911 511 525
X 0.50 0.517 0.298 95.2 | 0.547 0.577 95.2 | 0.393 0.490 97.0 | 0.374 0.597 95.9 | 0.280 0.653 97.0
Z 0.50 0.535 0.370 95.4 | 0.548 0.571 96.0 | 0.232 0.512 94.2 |0.303 0.635 96.0 | 0.538 0.840 96.0
XZ 0.20 0.167 0.388 949 | 0.147 0.626 95.6 | 0.378 0.538 95.9 | 0.320 0.690 95.7 | 0.162 0.884 95.3
Standard Ml
X 0.50 0.581 0.136 98.6 | 0.613 0.148 98.6 | 0.610 0.150 98.9 | 0.605 0.157 99.1 | 0.606 0.132 99.5
Z 0.50 0.643 0.164 99.2 | 0.641 0.227 983 | 0.642 0.176  99.0 | 0.644 0.151 99.0 | 0.676 0.259 97.6
XZ 0.20 0.055 0.134 99.8 | 0.032 0.105 100.0 | 0.043 0.108 100.0 | 0.028 0.097 100.0 | 0.011 0.081 100.0
MI with y interaction
X 0.50 0.604 0.172 98.7 | 0.589 0.169 98.6
Z 0.50 (as for standard M) 0.630 0.242 98.7 | 0.614 0.205 99.6 (as for standard Ml) (as for standard Ml)
XZ 0.20 0.043 0.158  100.0 | 0.069 0.158 99.9
MI with interactions
X 0.50 0.514 0.256 94.7 | 0.521 0.384 96.3 | 0.492 0.353 95.8 | 0.491 0.393 96.4 | 0.455 0.523 95.9
Z 0.50 0.535 0.379 95.0 | 0.528 0.484 95.8 | 0.485 0.457 95.6 | 0.511 0.488 95.4 | 0.541 0.859 96.1
XZ 0.20 0.167 0.396 95.1 | 0.168 0.542 954 | 0.213 0.487 953 | 0.204 0.622 95.7 | 0.159 0.902 95.9
Stratified MI
X 0.50 0.514 0.254 95.2 | 0.526 0.384 95.2 | 0.491 0.352 96.2 | 0.489 0.395 95.9 | 0.456 0.520 96.2
Z 0.50 0.535 0.379 949 | 0.532 0.486 959 | 0.486 0.456 96.6 | 0.511 0.491 95.7 | 0.541 0.849 96.4
XZ 0.20 0.167 0.394 94.8 | 0.162 0.545 946 |0.214 0.485 96.0 | 0.206 0.626 96.0 | 0.161 0.897 96.0

Mean Est. = Mean of the estimated log odds ratios across simulations; Emp. SD = SD of the log odds ratios across simulations; Cov. = Estimated coverage of 95% confidence

interval.



Webtable 6. Results from 1,000 simulated datasets, each containing 2,000 individuals. The outcome is binary, with no X-Z interaction.

Missingness Mechanism

A B o D E
True Mean  Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov.
value logOR SD logOR SD LogOR SD LogOR SD LogOR SD
Full data
N =2,000
X 0.50 0.497 0.161 94.9
Z 0.50 0.501 0.183 96.1 (as for mechanism A) (as for mechanism A) (as for mechanism A) (as for mechanism A)
XZ 0 -0.002 0.214 95.6
Complete records
Ave.N= | 1361 544 909 507 517
X 0.50 0.517 0.298 95.2 | 0.547 0.577 95.2 | 0.334 0.518 94.3 | 0.396 0.572 97.1 | 0.268 0.626 97.6
Z 0.50 0.535 0.370 95.4 | 0.548 0.571 96.0 | 0.190 0.525 93.0 | 0.288 0.601 96.6 | 0.527 0.787 96.0
XZ 0 -0.034 0.388 954 |-0.055 0.624 95.3 | 0.213 0.557 94.3 |0.112 0.659 96.4 | -0.035 0.811 96.5
Standard Ml
X 0.50 0.502 0.133 99.6 | 0.504 0.145 999 | 0.492 0.142 99.7 | 0.497 0.155 99.6 | 0.502 0.129 99.5
Z 0.50 0.512 0.160 99.6 | 0.505 0.223  99.3 | 0.490 0.170  99.8 | 0.497 0.141 100.0 | 0.498 0.243 99.1
XZ 0 -0.011 0.132 100.0 | -0.005 0.102 100.0 | 0.001 0.110 100.0 | -0.001  0.093 100.0 | -0.002 0.074 100.0
MI with y interaction
X 0.50 0.509 0.169 99.7 | 0.491 0.164 99.6
Z 0.50 (as for standard M) 0.508 0.239 994 | 0.489 0.197 99.7 (as for standard Ml) (as for standard Ml)
XZ 0 -0.013  0.155 100.0 | 0.003 0.160 100.0
MI with interactions
X 0.50 0.514 0.256 95.2 | 0.524 0.384 96.6 | 0.477 0.350 96.7 | 0.480 0.398 96.5 | 0.464 0.484 96.5
Z 0.50 0.535 0.379 95.0 | 0.528 0.484 959 |0.474 0.449 96.0 | 0.489 0.482 96.7 | 0.536 0.811 96.1
XZ 0 -0.034 0.39% 949 |-0.035 0.537 953 |0.018 0.485 95.6 | 0.008 0.613 95.9 |-0.047 0.834 96.4
Stratified MI
X 0.50 0.514 0.254 95.2 | 0.528 0.384 954 | 0.478 0.350 96.1 | 0.477 0.395 96.5 | 0.452 0.490 95.6
Z 0.50 0.535 0.379 949 | 0.532 0.486 959 | 0.475 0.446 96.3 | 0.485 0.476 96.2 | 0.519 0.818 95.2
XZ 0 -0.034 0.394 951 |-0.041 0.539 94.7 | 0.016 0.484 96.2 | 0.012 0.607 96.1 | -0.028 0.839 96.3

Mean Est. = Mean of the estimated log odds ratios across simulations; Emp. SD = SD of the log odds ratios across simulations; Cov. = Estimated coverage of 95% confidence

interval.



Webtable 7. Summary of estimates from 100 simulated datasets, each containing 20,000 individuals. The outcome is continuous, with a large X-Z

interaction.
Scenario
A B C D E
True Mean  Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov.
value Est. SD Est. SD Est. SD Est. SD Est. SD
Full data
N =20,000
X 0.45 0.448 0.028 94
Z 0.55 0.547 0.033 92 (as for scenario A) (as for scenario A) (as for scenario A) (as for scenario A)
XZ 0.60 0.604 0.036 95
Complete records
Ave.N=| 13,616 5453 9848 6472 6694
X 0.45 0.441 0.045 95 0.441 0.079 95 0.348 0.073 73 0.295 0.083 48 0.176 0.087 7
Z 0.55 0.536  0.055 93 0.543 0.074 98 0.339 0.083 22 0.333 0.090 26 0.492 0.104 83
XZ 0.60 0.613  0.057 94 0.611 0.085 96 0.730 0.079 64 0.573 0.095 93 0.459 0.110 67
Standard MlI
X 0.45 0.619 0.023 0 0.760 0.023 0 0.727 0.025 0 0.671 0.026 0 0.597 0.029 0
Z 0.55 0.824  0.025 0 0.899 0025 0 0.897 0.028 0 0.827 0.023 0 0.908 0.023 0
XZ 0.60 0.318 0.025 0 0.184 0.018 0 0.222 0.021 O 0.241 0.021 0 0.223 0.022 0
MI with y-interaction
X 0.45 0.662 0.027 O 0.624 0030 O
Z 0.55 (as for standard M) 0.810 0029 O 0.788 0035 O (as for standard M) (as for standard M)
XZ 0.60 0.294 0029 O 0.335 0031 O
MI with interactions
X 0.45 0.442 0.036 95 0.442 0.051 95 0.443 0.047 96 0.448 0.042 96 0.445 0.059 96
Z 0.55 0.536 0.051 95 0.542 0.059 96 0.536 0.064 95 0.546 0.049 95 0.548 0.108 91
XZ 0.60 0.614 0.053 94 0.610 0.068 94 0.610 0.064 95 0.605 0.061 95 0.601 0.116 92
Stratified Ml
X 0.45 0.442 0.036 96 0.441 0.052 96 0.444 0.048 96 0.325 0.034 10 0.445 0.059 95
Z 0.55 0.536 0.050 95 0.541 0.059 98 0.537 0.066 94 0.428 0.046 33 0.548 0.107 90
XZ 0.60 0.613 0.052 94 0.611 0.069 95 0.609 0.066 96 0.608 0.059 97 0.601 0.115 92

Mean Est. = Mean of the estimated coefficients across simulations; Emp. SD = Empirical SD across simulations; Cov. = Estimated coverage of 95% confidence interval.



Webtable 8. Summary of estimates from 100 simulated datasets, each containing 20,000 individuals. The outcome is continuous, with a small X-Z

interaction.
Scenario
A B o D E
True Mean  Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov.
value Est. SD Est. SD Est. SD Est. SD Est. SD
Full data
N =20,000
X 0.45 0.448 0.028 94
Z 0.55 0.547 0.033 92 (as for scenario A) (as for scenario A) (as for scenario A) (as for scenario A)
XZ 0.20 0.204 0.036 95
Complete records
Ave.N=| 13,616 5453 9506 5852 6036
X 0.45 0.441 0.045 95 0.441 0.079 95 0.349 0.080 75 0.288 0.075 47 0.186 0.082 7
Z 0.55 0.536 0.055 93 0.543 0.074 98 0.352 0.079 28 0.331 0.081 23 0.499 0.092 91
XZ 0.20 0.213 0.057 94 0.211 0.085 96 0.330 0.084 64 0.241 0.087 92 0.119 0.098 84
Standard MlI
X 0.45 0.514 0.022 38 0.555 0.022 4 0.547 0.024 11 0.531 0.025 29 0.513 0.027 46
Z 0.55 0.652 0.025 17 0.674 0.025 6 0.678 0.025 4 0.655 0.024 10 0.688 0.027 3
XZ 0.20 0.093 0.022 12 0.054 0.016 O 0.064 0.020 O 0.065 0.021 1 0.052 0.018 0
MI with y-interaction
X 0.45 0.527 0.026 55 0.519 0.030 58
Z 0.55 (as for standard M) 0.649 0.029 43 0.646 0.031 38 (as for standard Ml) (as for standard Ml)
XZ 0.20 0.085 0.026 22 0.097 0.030 35
MI with interactions
X 0.45 0.442 0.036 94 0.441 0.052 94 0.451 0.047 98 0.442 0.045 98 0.448 0.054 96
Z 0.55 0.536 0.051 95 0.542 0.059 96 0.551 0.057 99 0.539 0.053 94 0.556 0.093 95
XZ 0.20 0.213 0.053 94 0.212 0.069 94 0.201 0.061 96 0.215 0.067 93 0.191 0.100 95
Stratified Ml
X 0.45 0.442 0.036 96 0.440 0.053 95 0.451 0.047 97 0.335 0.036 24 0.448 0.054 95
Z 0.55 0.536 0.050 95 0.541 0.059 98 0.551 0.058 98 0.430 0.046 40 0.556 0.094 95
XZ 0.20 0.213 0.052 94 0.213 0.070 93 0.201 0.061 95 0.247 0.058 94 0.191 0.101 96

Mean Est. = Mean of the estimated coefficients across simulations; Emp. SD = Empirical SD across simulations; Cov. = Estimated coverage of 95% confidence interval.



Webtable 9. Summary of estimates from 100 simulated datasets, each containing 20,000 simulated individuals. The outcome is continuous, with no X-Z

interaction.
Scenario
A B C D E
True Mean  Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov.
value Est. SD Est. SD Est. SD Est. SD Est. SD
Full data
N =20,000
X 0.45 0.448 0.028 94
Z 0.55 0.547 0.033 92 (as for scenario A) (as for scenario A) (as for scenario A) (as for scenario A)
XZ 0 0.004 0.036 95
Complete records
Ave.N=| 13,616 5453 9355 5562 5729
X 0.45 0.441 0.045 95 0.441 0.079 95 0.353 0.086 70 0.304 0.081 48 0.181 0.071 7
Z 0.55 0.536 0.055 93 0.543 0.074 98 0.353 0.092 36 0.342 0.085 29 0.484 0.094 88
XZ 0 0.013 0.057 94 0.011 0.085 96 0.127 0.095 68 0.054 0.088 93 -0.028 0.098 94
Standard MlI
X 0.45 0.448 0.021 100 0.448 0.022 100 0.453 0.023 100 0.449 0.023 100 0.451 0.021 100
Z 055 0.545 0.025 100 0.551 0.026 100 0.551 0.027 100 0.552 0.021 99 0.550 0.030 100
XZ 0 0.004 0.021 100 0.002 0.015 100 -0.001 0.019 100 -0.000 0.015 100 0.001 0.017 100
MI with y-interaction
X 0.45 0.446 0.025 100 0.453 0.029 98
Z 0.55 (as for standard M) 0.549 0.029 100 0.552 0.033 100 (as for standard M) (as for standard M)
XZ 0 0.004 0.025 100 -0.002 0.029 100
MI with interactions
X 0.45 0.442 0.036 94 0.440 0.052 94 0.453 0.049 94 0.448 0.044 97 0.439 0.050 96
Z 0.55 0.536 0.051 95 0.542 0.059 97 0.552 0.064 92 0.551 0.052 99 0.535 0.092 96
XZ 0 0.013 0.053 94 0.012 0.070 95 -0.002 0.067 94 0.000 0.063 97 0.017 0.098 96
Stratified Ml
X 0.45 0.442 0.036 96 0.439 0.053 94 0.453 0.050 95 0.346 0.044 32 0.439 0.050 97
Z 0.55 0.536 0.050 95 0.541 0.059 98 0.551 0.065 96 0.438 0.053 49 0.535 0.093 97
XZ 0 0.013 0.052 94 0.014 0.071 93 -0.002 0.068 96 0.059 0.066 88 0.017 0.099 98

Mean Est. = Mean of the estimated coefficients across simulations; Emp. SD = Empirical SD across simulations; Cov. = Estimated coverage of 95% confidence interval.



Webtable 10. Summary of estimated log odds ratios from 100 simulated datasets, each containing 20,000 individuals. The outcome is binary, with a large X-Z interaction.

Scenario
A B C D E
True Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov.
value Est. SD Est. SD Est. SD Est. SD Est. SD
Full data
N =20,000
X 0.50 0.506 0.051 94
Z 0.50 0.505 0.063 92 (as for scenario A) (as for scenario A) (as for scenario A) (as for scenario A)
XZ 0.60 0.597 0.072 91
Complete records
Ave.N=| 13,609 5453 9165 5212 5315
X 0.50 0.510 0.088 96 0.520 0.171 95 0.392 0.164 86 0.408 0.176 89 0.321 0.215 79
Z 0.50 0.506 0.108 95 0.508 0.186 93 0.243 0.160 64 0.321 0.176 85 0.547 0.242 93
XZ 0.60 0.597 0.111 97 0.581 0.206 96 0.768 0.175 84 0.696 0.209 88 0.551 0.271 92
Standard Ml
X 0.50 0.731 0.039 0 0.826 0.047 0 0.809 0.044 0 0.792 0.055 0 0.786 0.049 0
Z 0.50 0.886 0.051 0 0.893 0.073 0 0.918 0.053 0 0.876 0.049 0 1.001 0.070 0
XZ 0.60 0.203 0.039 0 0.111 0.034 0 0.137 0.034 0 0.088 0.028 0 0.045 0.023 0
MI with y-interaction
X 0.50 0.776 0.054 0.752 0.050 3
Z 0.50 (as for standard M) 0.843 0.077 3 0.848 0.062 1 (as for standard M) (as for standard Ml)
XZ 0.60 0.172 0.053 0.204 0.050
MI with interactions
X 0.50 0.505 0.071 97 0.507 0.123 94 0.496 0.100 98 0.509 0.119 95 0.525 0.161 89
Z 0.50 0.506 0.108 94 0.501 0.159 93 0.496 0.134 97 0.509 0.142 94 0.545 0.244 92
XZ 0.60 0.597 0.112 97 0.590 0.181 94 0.604 0.147 94 0.596 0.191 95 0.554 0.274 91
Stratified Ml
X 0.50 0.504 0.070 97 0.506 0.126 94 0.498 0.101 98 0.510 0.119 96 0.523 0.159 90
Z 0.50 0.505 0.107 95 0.501 0.163 94 0.499 0.135 95 0.510 0.143 95 0.542 0.244 92
XZ 0.60 0.597 0.111 97 0.591 0.183 91 0.601 0.147 93 0.596 0.192 93 0.556 0.272 92

Mean Est. = Mean of the estimated coefficients across simulations; Emp. SD = Empirical SD across simulations; Cov. = Estimated coverage of 95% confidence interval.



Webtable 11. Summary of estimated log odds ratios from 100 simulated datasets, each containing 20,000 individuals. The outcome is binary, with a small X-Z interaction.

Scenario
A B C D E
True Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov.
value Est. SD Est. SD Est. SD Est. SD Est. SD
Full data
N =20,000
X 0.50 0.506 0.051 94
Z 0.50 0.505 0.063 92 (as for scenario A) (as for scenario A) (as for scenario A) (as for scenario A)
XZ 0.20 0.198 0.069 93
Complete records
Ave.N=| 13,609 5453 9111 5127 5223
X 0.50 0.510 0.088 96 0.520 0.171 95 0.371 0.137 91 0.431 0.171 93 0.321 0.163 89
Z 0.50 0.506 0.108 95 0.508 0.186 93 0.232 0.144 60 0.331 0.181 84 0.524 0.203 99
XZ 0.20 0.198 0.111 96 0.182 0.201 95 0.379 0.154 85 0.282 0.200 90 0.174 0.223 98
Standard Ml
X 0.50 0.582 0.038 86 0.611 0.044 77 0.602 0.045 73 0.598 0.047 81 0.597 0.036 78
Z 0.50 0.634 0.049 70 0.630 0.072 77 0.643 0.051 68 0.625 0.047 73 0.669 0.080 72
XZ 0.20 0.065 0.037 84 0.035 0.032 70 0.043 0.030 77 0.029 0.025 71 0.014 0.018 57
MI with y-interaction
X 0.50 0.595 0.051 89 0.581 0.051 90
Z 0.50 (as for standard M) 0.614 0.076 87 0.067 0.044 93 (as for standard M) (as for standard M)
XZ 0.20 0.055 0.050 83 0.067 0.044 93
MI with interactions
X 0.50 0.505 0.071 97 0.506 0.121 93 0.496 0.098 97 0.495 0.112 96 0.508 0.127 97
Z 0.50 0.506 0.108 94 0.501 0.159 93 0.502 0.125 97 0.494 0.140 97 0.526 0.204 98
XZ 0.20 0.197 0.112 96 0.191 0.176 93 0.198 0.135 95 0.205 0.177 96 0.171 0.225 97
Stratified Ml
X 0.50 0.505 0.070 96 0.505 0.124 91 0.496 0.096 98 0.496 0.111 97 0.504 0.124 98
Z 0.50 0.505 0.107 95 0.501 0.163 94 0.501 0.122 98 0.495 0.139 98 0.519 0.200 99
XZ 0.20 0.198 0.110 97 0.192 0.178 93 0.200 0.132 96 0.204 0.176 98 0.178 0.221 99

Mean Est. = Mean of the estimated coefficients across simulations; Emp. SD = Empirical SD across simulations; Cov. = Estimated coverage of 95% confidence interval.



Webtable 12. Summary of estimated log odds ratios from 100 simulated datasets, each containing 20,000 individuals. The outcome is binary, with no X-Z interaction.

Scenario
A B C D E
True Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov. | Mean Emp. Cov.
value Est. SD Est. SD Est. SD Est. SD Est. SD
Full data
N =20,000
X 0.50 0.506 0.051 94
Z 0.50 0.505 0.063 92 (as for scenario A) (as for scenario A) (as for scenario A) (as for scenario A)
XZ 0 -0.003 0.068 94
Complete records
Ave.N=| 13,609 5453 9073 5058 5169
X 0.50 0.510 0.088 96 0.520 0.171 95 0.369 0.154 85 0.426 0.176 93 0.298 0.186 80
Z 0.50 0.506 0.108 95 0.508 0.186 93 0.215 0.168 54 0.316 0.190 83 0.501 0.237 97
XZ 0 -0.004 0.110 94 -0.017 0.201 96 0.195 0.175 77 0.063 0.198 91 -0.006 0.248 98
Standard Ml
X 0.50 0.504 0.037 100 0.501 0.043 100 0.495 0.046 100 0.496 0.053 100 0.494 0.042 100
Z 0.50 0.503 0.048 100 0.497 0.069 100 0.494 0.054 100 0.498 0.046 100 0.495 0.079 99
XZ 0 -0.002 0.037 100 -0.001 0.032 100 0.005 0.034 100 -0.005 0.026 100 0.001 0.020 100
MI with y-interaction
X 0.50 0.501 0.050 100 0.492 0.055 100
Z 0.50 (as for standard Ml) 0.496 0.073 99 0.490 0.065 100 (as for standard M) (as for standard M)
XZ 0 -0.001 0.049 100 0.008 0.053 100
MI with interactions
X 0.50 0.506 0.071 97 0.505 0.121 95 0.482 0.112 95 0.512 0.121 96 0.493 0.147 95
Z 0.50 0.506 0.108 94 0.501 0.159 93 0.476 0.148 93 0.519 0.138 95 0.503 0.237 96
XZ 0 -0.005 0.111 95 -0.006 0.175 93 0.023 0.157 98 -0.035 0.178 97 -0.006 0.249 97
Stratified Ml
X 0.50 0.505 0.070 96 0.505 0.124 93 0.480 0.113 92 0.514 0.123 94 0.491 0.147 96
Z 0.50 0.505 0.107 95 0.501 0.163 94 0.475 0.149 92 0.522 0.142 93 0.499 0.239 95
XZ 0 -0.004 0.110 96 -0.006 0.178 92 0.025 0.157 97 -0.038 0.181 95 -0.004 0.249 99

Mean Est. = Mean of the estimated coefficients across simulations; Emp. SD = Empirical SD across simulations; Cov. = Estimated coverage of 95% confidence interval.



WebFigure 1: Results from 1,000 simulated datasets, each containing 2,000 individuals. The outcome is continuous, with a small X-Z interaction. The graph
shows the mean (5th-95th percentiles) of the estimated coefficients across simulations with the true value indicated by the red vertical line. The estimated

coverage of the 95% confidence interval is shown in parentheses.

Webfigure 2: Results from 1,000 simulated datasets, each containing 2,000 individuals. The outcome is binary, with a small X-Z interaction. The graph
shows the mean (5th-95th percentiles) of the estimated coefficients across simulations with the true value indicated by the red vertical line. The estimated

coverage of the 95% confidence interval is shown in parentheses.

Webfigure 3: Results from 1,000 simulated datasets, each containing 2,000 individuals. The outcome is binary, with no X-Z interaction. The graph shows the
mean (5th-95th percentiles) of the estimated coefficients across simulations with the true value indicated by the red vertical line. The estimated coverage

of the 95% confidence interval is shown in parentheses.





