
Appendix A  
 
Calibration plots 
 
Calibration of lasso logistic regression models trained on data that excluded all patients lost to 
follow-up that were applied to test data with no loss to follow-up on simulated data.  10% loss 
corresponds to simulating that 10% of the target population leave during the follow-up, 
whereas 50% corresponds to 50% of the target population leaving during follow-up;  

 

Figure 1 Calibration of model trained on data excluding patients with loss 

to follow-up after simulating N% of patients were lost to follow-up 

randomly (MCAR) 

 



 
Figure 2 Calibration of model trained on data excluding patients with loss to follow-up after simulating N% of patient were lost 

to follow-up based on Charlson's comorbidity index 

 
 
Calibration of lasso logistic regression models trained on data that included all patients lost to 
follow-up that were applied to test data with no loss to follow-up on simulated data: 
 



 

 
Figure 3 Calibration of model trained on data including patients with loss to follow-up after simulating N% of patient were lost 

to follow-up randomly (MCAR) 



 
Figure 4 Calibration of model trained on data including patients with loss to follow-up after simulating N% of patients were lost 

to follow-up based on Charlson's comorbidity index 

 
 
 
Calibration of lasso logistic regression models trained on data that excluded all non-outcome 
patients lost to follow-up that were applied to test data with no loss to follow-up on simulated 
data (MCAR left, Charlson right) 
 



 
Figure 5 Calibration of model trained on data excluding patients with loss to follow-up if they had no outcome during the 
observed time-at-risk  after simulating N% of patients were lost to follow-up randomly (MCAR) 



 
Figure 6 Calibration of model trained on data excluding patients with loss to follow-up if they had no outcome during observed 

time-at-risk after simulating N% of patients were lost to follow-up based on Charlson’s comorbidity index 

 
 
 
 
 
 
 



Outcome Percent in Development Data 

 
Figure 7 - The percentage of the partially synthetic development data with the outcome based on the simple solution for 
addressing loss to follow-up as a function of the loss to follow-up amount.  The black dashed line is the true percentage of 
patients with the outcome.  The red line is the outcome % in the data when all patients lost to follow-up are excluded, green is 
the % in the data when all the patients lost to follow-up are included and blue is the data when all patients without the outcome 
lost to follow-up are excluded.  

 
 
 
 
 
 
 
 
 
 
 



 
Appendix B 
Full results tables 
 

Outcome 
(outcome count 
with partial 
time-at-risk/ 
outcome count 
with full time-at-
risk) 

Solution Test Data 1: All 
lost to follow-up 
patients 
removed 
(~97,500) 

Test Data 2: All 
lost to follow-up 
patients 
included 
(~125,000) 

Test Data 3: All 
non-outcome 
lost to follow-up 
patients are 
removed 
(~97,500) 

Acute liver injury 
incident event 
(59/33) 

Logistic remove 
lost to follow-up 

0.811 (0.732-
0.891) 

0.839 (0.782-
0.896) 

0.848 (0.791-
0.904) 

Logistic keep lost 
to follow-up 0.8 (0.709-0.89) 

0.841 (0.779-
0.902) 

0.848 (0.787-
0.909) 

Logistic remove 
non-outcomes 
lost to follow-up 

0.795 (0.702-
0.887) 

0.838 (0.776-
0.9) 

0.848 (0.787-
0.91) 

Cox keep lost to 
follow-up 

0.799 (0.71-
0.889) 

0.84 (0.779-
0.902) 

0.849 (0.788-
0.91) 

Ventricular 
arrhythmia and 
sudden cardiac 
death incident 
event (68/38) 

Logistic remove 
lost to follow-up 

0.881 (0.825-
0.938) 

0.893 (0.857-
0.93) 

0.901 (0.866-
0.937) 

Logistic keep lost 
to follow-up 

0.859 (0.79-
0.928) 

0.88 (0.837-
0.923) 

0.889 (0.847-
0.932) 

Logistic remove 
non-outcomes 
lost to follow-up 

0.848 (0.77-
0.925) 

0.874 (0.827-
0.921) 

0.886 (0.84-
0.932) 

Cox keep lost to 
follow-up 

0.86 (0.791-
0.929) 

0.881 (0.837-
0.924) 

0.891 (0.848-
0.933) 

Ischemic stroke - 
all inpatient,  
incident event 
(95/73) 

Logistic remove 
lost to follow-up 

0.815 (0.771-
0.859) 

0.825 (0.789-
0.861) 

0.83 (0.794-
0.866) 

Logistic keep lost 
to follow-up 

0.828 (0.787-
0.869) 

0.838 (0.804-
0.871) 

0.842 (0.809-
0.876) 

Logistic remove 
non-outcomes 
lost to follow-up 

0.829 (0.788-
0.869) 

0.839 (0.806-
0.872) 

0.847 (0.814-
0.879) 

Cox keep lost to 
follow-up 

0.828 (0.787-
0.869) 

0.838 (0.805-
0.871) 

0.844 (0.811-
0.877) 

Acute 
myocardial 
infarction 

Logistic remove 
lost to follow-up 

0.836 (0.799-
0.873) 

0.829 (0.797-
0.861) 

0.836 (0.805-
0.868) 

Logistic keep lost 
to follow-up 

0.845 (0.81-
0.88) 

0.837 (0.807-
0.867) 

0.843 (0.813-
0.873) 



incident event 
(137/110) 

Logistic remove 
non-outcomes 
lost to follow-up 

0.849 (0.814-
0.884) 

0.839 (0.809-
0.869) 

0.849 (0.82-
0.879) 

Cox keep lost to 
follow-up 

0.847 (0.813-
0.882) 

0.838 (0.808-
0.868) 

0.846 (0.816-
0.875) 

Delirium 
incident event 
(215/157) 

Logistic remove 
lost to follow-up 

0.861 (0.835-
0.887) 

0.865 (0.844-
0.886) 

0.876 (0.855-
0.896) 

Logistic keep lost 
to follow-up 

0.868 (0.843-
0.892) 

0.871 (0.851-
0.892) 

0.881 (0.861-
0.901) 

Logistic remove 
non-outcomes 
lost to follow-up 

0.87 (0.847-
0.893) 

0.875 (0.856-
0.894) 

0.89 (0.872-
0.908) 

Cox keep lost to 
follow-up 

0.869 (0.844-
0.893) 

0.872 (0.852-
0.892) 

0.884 (0.865-
0.903) 

Gastrointestinal 
hemorrhage 
incident event 
(225/186) 

Logistic remove 
lost to follow-up 

0.756 (0.721-
0.792) 

0.757 (0.726-
0.789) 

0.77 (0.739-
0.801) 

Logistic keep lost 
to follow-up 

0.764 (0.731-
0.798) 

0.764 (0.734-
0.794) 

0.776 (0.746-
0.806) 

Logistic remove 
non-outcomes 
lost to follow-up 

0.76 (0.726-
0.793) 

0.755 (0.724-
0.785) 

0.774 (0.744-
0.804) 

Cox keep lost to 
follow-up 

0.764 (0.731-
0.798) 

0.763 (0.733-
0.793) 

0.777 (0.748-
0.807) 

Decreased libido 
incident event 
(291/257) 

Logistic remove 
lost to follow-up 

0.724 (0.695-
0.753) 

0.734 (0.707-
0.761) 

0.729 (0.701-
0.756) 

Logistic keep lost 
to follow-up 

0.731 (0.702-
0.759) 

0.743 (0.716-
0.769) 

0.733 (0.705-
0.76) 

Logistic remove 
non-outcomes 
lost to follow-up 

0.729 (0.701-
0.758) 

0.737 (0.711-
0.764) 

0.735 (0.709-
0.762) 

Cox keep lost to 
follow-up 

0.729 (0.7-
0.758) 

0.74 (0.713-
0.767) 

0.734 (0.707-
0.761) 

Seizure incident 
event (408/312) 

Logistic remove 
lost to follow-up 

0.812 (0.79-
0.834) 

0.813 (0.794-
0.832) 

0.828 (0.81-
0.847) 

Logistic keep lost 
to follow-up 

0.815 (0.793-
0.837) 

0.818 (0.799-
0.837) 

0.831 (0.812-
0.849) 

Logistic remove 
non-outcomes 
lost to follow-up 

0.816 (0.794-
0.838) 

0.817 (0.798-
0.836) 

0.837 (0.818-
0.855) 

Cox keep lost to 
follow-up 

0.816 (0.794-
0.838) 

0.819 (0.8-
0.837) 

0.834 (0.816-
0.852) 

Logistic remove 
lost to follow-up 

0.675 (0.654-
0.696) 

0.677 (0.657-
0.697) 

0.667 (0.646-
0.687) 



Alopecia 
incident event 
(590/527) 

Logistic keep lost 
to follow-up 

0.679 (0.658-
0.7) 0.68 (0.661-0.7) 

0.667 (0.647-
0.687) 

Logistic remove 
non-outcomes 
lost to follow-up 

0.679 (0.658-
0.7) 

0.676 (0.656-
0.695) 

0.674 (0.654-
0.694) 

Cox keep lost to 
follow-up 

0.68 (0.659-
0.701) 

0.679 (0.659-
0.699) 0.67 (0.65-0.69) 

Tinnitus incident 
event (663/582) 

Logistic remove 
lost to follow-up 

0.695 (0.674-
0.716) 

0.697 (0.677-
0.716) 

0.691 (0.671-
0.711) 

Logistic keep lost 
to follow-up 

0.696 (0.675-
0.717) 0.7 (0.681-0.72) 0.69 (0.67-0.71) 

Logistic remove 
non-outcomes 
lost to follow-up 

0.696 (0.676-
0.717) 

0.695 (0.675-
0.714) 

0.699 (0.68-
0.719) 

Cox keep lost to 
follow-up 

0.697 (0.676-
0.718) 

0.699 (0.68-
0.719) 

0.694 (0.674-
0.714) 

Vertigo incident 
event (785/708) 

Logistic remove 
lost to follow-up 

0.716 (0.698-
0.735) 

0.717 (0.7-
0.735) 

0.713 (0.696-
0.731) 

Logistic keep lost 
to follow-up 

0.701 (0.682-
0.72) 

0.706 (0.688-
0.724) 

0.696 (0.678-
0.714) 

Logistic remove 
non-outcomes 
lost to follow-up 

0.711 (0.692-
0.73) 

0.705 (0.687-
0.723) 

0.709 (0.69-
0.727) 

Cox keep lost to 
follow-up 

0.712 (0.694-
0.731) 

0.714 (0.696-
0.732) 

0.71 (0.692-
0.728) 

Fracture incident 
event 
(1050/843) 

Logistic remove 
lost to follow-up 

0.772 (0.756-
0.788) 0.771 0.778 

Logistic keep lost 
to follow-up 

0.768 (0.752-
0.785) 0.769 0.772 

Logistic remove 
non-outcomes 
lost to follow-up 

0.775 (0.759-
0.792) 0.772 0.786 

Cox keep lost to 
follow-up 

0.775 (0.759-
0.792) 0.774 0.782 

Hyponatremia 
incident event 
(1683/1258) 

Logistic remove 
lost to follow-up 0.831 0.833 0.841 

Logistic keep lost 
to follow-up 0.83 0.833 0.84 

Logistic remove 
non-outcomes 
lost to follow-up 0.833 0.834 0.85 

Cox keep lost to 
follow-up 0.833 0.835 0.845 



Suicide and 
suicidal ideation 
incident event 
(2230/1726) 

Logistic remove 
lost to follow-up 0.862 0.864 0.869 

Logistic keep lost 
to follow-up 0.861 0.864 0.868 

Logistic remove 
non-outcomes 
lost to follow-up 0.859 0.86 0.87 

Cox keep lost to 
follow-up 0.861 0.863 0.869 

Hypothyroidism 
incident event 
(2259/1930) 

Logistic remove 
lost to follow-up 0.799 0.805 0.805 

Logistic keep lost 
to follow-up 0.8 0.808 0.803 

Logistic remove 
non-outcomes 
lost to follow-up 0.799 0.802 0.81 

Cox keep lost to 
follow-up 0.794 0.8 0.801 

Hypotension 
incident event 
(2462/1856) 

Logistic remove 
lost to follow-up 0.818 0.827 0.836 

Logistic keep lost 
to follow-up 0.818 0.828 0.834 

Logistic remove 
non-outcomes 
lost to follow-up 0.818 0.824 0.841 

Cox keep lost to 
follow-up 0.817 0.825 0.835 

Constipation 
incident event 
(4089/3381) 

Logistic remove 
lost to follow-up 0.712 0.71 0.721 

Logistic keep lost 
to follow-up 0.712 0.712 0.717 

Logistic remove 
non-outcomes 
lost to follow-up 0.71 0.704 0.727 

Cox keep lost to 
follow-up 0.713 0.711 0.723 

Diarrhea 
incident event 
(4687/3957) 

Logistic remove 
lost to follow-up 0.699 0.693 0.702 

Logistic keep lost 
to follow-up 0.695 0.692 0.694 

Logistic remove 
non-outcomes 
lost to follow-up 0.696 0.685 0.708 



Cox keep lost to 
follow-up 0.699 0.694 0.704 

Insomnia 
incident event 
(5843/4960) 

Logistic remove 
lost to follow-up 0.673 0.669 0.676 

Logistic keep lost 
to follow-up 0.673 0.673 0.673 

Logistic remove 
non-outcomes 
lost to follow-up 0.668 0.656 0.684 

Cox keep lost to 
follow-up 0.674 0.671 0.68 

Nausea incident 
event 
(6003/4997) 

Logistic remove 
lost to follow-up 0.716 0.71 0.722 

Logistic keep lost 
to follow-up 0.717 0.713 0.718 

Logistic remove 
non-outcomes 
lost to follow-up 0.711 0.699 0.726 

Cox keep lost to 
follow-up 0.718 0.711 0.725 

 
 
Table 5 – AUROC results when predicting the outcomes within 3 years of the treatment for depression 

Outcome 
(outcome 
count with 
partial time-
at-risk/ 
outcome 
count with 
full time-at-
risk) 

Solution Test Data 1: All 
patients with 
partial time-at-
risk are removed 
(~47,000) 

Test Data 2: All 
patients with 
partial time-at-
risk are included 
(~125,000) 

Test Data 3: All 
non-outcome 
patients with 
partial time-at-
risk are 
removed  

Acute liver 
injury 
incident event 
(107/43)  

Logistic remove 
lost to follow-up 

0.755 (0.67-0.84) 0.786 (0.74-
0.831) 

0.82 (0.776-
0.864) 

Logistic keep lost 
to follow-up 

0.767 (0.683-
0.851) 

0.811 (0.765-
0.858) 

0.836 (0.79-
0.882) 

Logistic remove 
non-outcomes lost 
to follow-up 

0.701 (0.603-0.8) 0.713 (0.661-
0.765) 

0.852 (0.804-
0.901) 

Cox keep lost to 
follow-up 

0.765 (0.681-
0.849) 

0.806 (0.759-
0.853) 

0.846 (0.802-
0.89) 

Ventricular 
arrhythmia 

Logistic remove 
lost to follow-up 

0.797 (0.721-
0.874) 

0.799 (0.762-
0.837) 

0.829 (0.792-
0.865) 



and sudden 
cardiac death 
incident event 
(126/32)  

Logistic keep lost 
to follow-up 

0.809 (0.721-
0.897) 

0.825 (0.787-
0.862) 

0.853 (0.816-
0.891) 

Logistic remove 
non-outcomes lost 
to follow-up 

0.788 (0.706-
0.871) 

0.76 (0.72-0.801) 0.892 (0.859-
0.925) 

Cox keep lost to 
follow-up 

0.816 (0.731-
0.902) 

0.826 (0.788-
0.864) 

0.866 (0.83-
0.902) 

Ischemic 
stroke - all 
inpatient,  
incident event 
(185/94)  

Logistic remove 
lost to follow-up 

0.832 (0.793-
0.871) 

0.83 (0.805-
0.854) 

0.846 (0.822-
0.87) 

Logistic keep lost 
to follow-up 

0.829 (0.791-
0.866) 

0.851 (0.829-
0.874) 

0.843 (0.819-
0.866) 

Logistic remove 
non-outcomes lost 
to follow-up 

0.834 (0.798-
0.87) 

0.754 (0.727-
0.781) 

0.879 (0.857-
0.902) 

Cox keep lost to 
follow-up 

0.837 (0.799-
0.874) 

0.843 (0.82-
0.866) 

0.862 (0.839-
0.885) 

Acute 
myocardial 
infarction 
incident event 
(273/111)  

Logistic remove 
lost to follow-up 

0.8 (0.759-0.841) 0.804 (0.78-
0.829) 

0.838 (0.815-
0.861) 

Logistic keep lost 
to follow-up 

0.809 (0.768-
0.85) 

0.83 (0.806-
0.853) 

0.845 (0.822-
0.869) 

Logistic remove 
non-outcomes lost 
to follow-up 

0.794 (0.754-
0.834) 

0.75 (0.725-
0.775) 

0.889 (0.867-
0.911) 

Cox keep lost to 
follow-up 

0.809 (0.768-
0.849) 

0.825 (0.801-
0.849) 

0.861 (0.838-
0.883) 

Delirium 
incident event 
(359/148)  

Logistic remove 
lost to follow-up 

0.818 (0.786-
0.85) 

0.813 (0.793-
0.833) 

0.851 (0.833-
0.87) 

Logistic keep lost 
to follow-up 

0.832 (0.801-
0.863) 

0.846 (0.828-
0.864) 

0.854 (0.836-
0.873) 

Logistic remove 
non-outcomes lost 
to follow-up 

0.816 (0.784-
0.847) 

0.766 (0.745-
0.787) 

0.895 (0.879-
0.912) 

Cox keep lost to 
follow-up 

0.831 (0.801-
0.862) 

0.842 (0.824-
0.86) 

0.873 (0.856-
0.89) 

Gastrointestin
al 
hemhorrage 
incident event 
(430/210)  

Logistic remove 
lost to follow-up 

0.754 (0.721-
0.787) 

0.737 (0.714-
0.76) 

0.79 (0.768-
0.811) 

Logistic keep lost 
to follow-up 

0.765 (0.732-
0.798) 

0.767 (0.745-
0.789) 

0.784 (0.763-
0.806) 

Logistic remove 
non-outcomes lost 
to follow-up 

0.749 (0.716-
0.782) 

0.651 (0.627-
0.674) 

0.84 (0.819-
0.861) 

Cox keep lost to 
follow-up 

0.776 (0.745-
0.808) 

0.761 (0.739-
0.783) 

0.81 (0.789-
0.831) 



Decreased 
libido incident 
event 
(643/391)  

Logistic remove 
lost to follow-up 

0.698 (0.674-
0.722) 

0.713 (0.695-
0.732) 

0.703 (0.684-
0.722) 

Logistic keep lost 
to follow-up 

0.705 (0.682-
0.729) 

0.738 (0.72-
0.755) 

0.667 (0.646-
0.687) 

Logistic remove 
non-outcomes lost 
to follow-up 

0.683 (0.659-
0.708) 

0.582 (0.563-
0.601) 

0.769 (0.751-
0.788) 

Cox keep lost to 
follow-up 

0.708 (0.685-
0.731) 

0.73 (0.712-
0.747) 

0.705 (0.687-
0.724) 

Seizure 
incident event 
(712/313)  

Logistic remove 
lost to follow-up 

0.783 (0.757-
0.809) 

0.767 (0.75-
0.784) 

0.805 (0.789-
0.822) 

Logistic keep lost 
to follow-up 

0.779 (0.753-
0.806) 

0.787 (0.77-
0.804) 

0.788 (0.77-
0.806) 

Logistic remove 
non-outcomes lost 
to follow-up 

0.753 (0.725-
0.78) 

0.674 (0.656-
0.692) 

0.849 (0.833-
0.865) 

Cox keep lost to 
follow-up 

0.782 (0.756-
0.808) 

0.777 (0.76-
0.794) 

0.815 (0.798-
0.832) 

Alopecia 
incident event 
(1268/690)  

Logistic remove 
lost to follow-up 

0.684 (0.666-
0.702) 

0.692  0.695  

Logistic keep lost 
to follow-up 

0.687 (0.669-
0.706) 

0.713  0.638  

Logistic remove 
non-outcomes lost 
to follow-up 

0.653 (0.633-
0.672) 

0.547  0.765  

Cox keep lost to 
follow-up 

0.691 (0.673-
0.71) 

0.704  0.698  

Tinnitus 
incident event 
(1419/760)  

Logistic remove 
lost to follow-up 

0.69 (0.671-
0.709) 

0.681  0.682  

Logistic keep lost 
to follow-up 

0.691 (0.672-
0.71) 

0.701  0.648  

Logistic remove 
non-outcomes lost 
to follow-up 

0.644 (0.624-
0.663) 

0.538 0.764  

Cox keep lost to 
follow-up 

0.695 (0.676-
0.713) 

0.689  0.702  

Vertigo 
incident event 
(1663/911)  

Logistic remove 
lost to follow-up 

0.696 (0.679-
0.713) 

0.699  0.698  

Logistic keep lost 
to follow-up 

0.697 (0.68-
0.714) 

0.727  0.665  

Logistic remove 
non-outcomes lost 
to follow-up 

0.672 (0.655-
0.69) 

0.568  0.781  



Cox keep lost to 
follow-up 

0.709 (0.693-
0.726) 

0.714  0.723  

Fracture 
incident event 
(2222/1002)  

Logistic remove 
lost to follow-up 

0.76  0.753  0.783  

Logistic keep lost 
to follow-up 

0.762  0.765  0.75  

Logistic remove 
non-outcomes lost 
to follow-up 

0.72  0.636  0.831  

Cox keep lost to 
follow-up 

0.764  0.755  0.792  

Hyponatremia 
incident event 
(3032/1281)  

Logistic remove 
lost to follow-up 

0.812 0.81  0.839  

Logistic keep lost 
to follow-up 

0.813  0.819  0.818  

Logistic remove 
non-outcomes lost 
to follow-up 

0.787  0.71  0.88  

Cox keep lost to 
follow-up 

0.812  0.812 0.846  

Suicide and 
suicidal 
ideation 
incident event 
(3382/1549)  

Logistic remove 
lost to follow-up 

0.822  0.829  0.849 

Logistic keep lost 
to follow-up 

0.821  0.839  0.827  

Logistic remove 
non-outcomes lost 
to follow-up 

0.807  0.702  0.882  

Cox keep lost to 
follow-up 

0.822  0.834 0.846  

Hypothyroidis
m incident 
event 
(4119/2330)  

Logistic remove 
lost to follow-up 

0.77  0.772  0.776  

Logistic keep lost 
to follow-up 

0.773 0.794  0.739  

Logistic remove 
non-outcomes lost 
to follow-up 

0.748  0.649  0.827  

Cox keep lost to 
follow-up 

0.773  0.777  0.781  

Hypotension 
incident event 
(4385/1877)  

Logistic remove 
lost to follow-up 

0.793  0.798  0.831  

Logistic keep lost 
to follow-up 

0.797  0.812 0.811  



Logistic remove 
non-outcomes lost 
to follow-up 

0.772  0.7  0.873  

Cox keep lost to 
follow-up 

0.798  0.803  0.841  

Constipation 
incident event 
(7865/3934)  

Logistic remove 
lost to follow-up 

0.69  0.684  0.727  

Logistic keep lost 
to follow-up 

0.688  0.708  0.673  

Logistic remove 
non-outcomes lost 
to follow-up 

0.663  0.569  0.791  

Cox keep lost to 
follow-up 

0.694  0.691  0.738  

Diarrhea 
incident event 
(9047/4606)  

Logistic remove 
lost to follow-up 

0.674  0.659  0.705 

 
 
Appendix C 
 
The simulation equations for the partially synthetic data: 
 

Define �̂� as a 𝑛1by p matrix where 𝑛1 is the number of patients with complete follow-up and p 
is the number of predictors. Let �̂� be a 𝑛1 by 1 vector such that 𝑦𝑖 ∈̂ {0,1}, indicating whether 
patient i had the outcome during the observed time-at-risk (1 if they did and 0 otherwise). 
 

Define �̃�as a 𝑛2by p matrix where 𝑛2 is the number of patients with incomplete follow-up and p 
is the number of predictors. Let �̃� be a 𝑛1 by 1 vector such that 𝑦𝑖 ∈̂ {0,1}, indicating whether 
patient i had the outcome during the observed time-at-risk (1 if they did and 0 otherwise). 
 
To simulate complete follow-up, we trained a LASSO logistic regression model using the 

patients with complete follow-up (�̂�, �̂� ) that maps from the predictor space to and value 
between 0 and 1 indicating the risk of having the outcome 𝑓: �̂� → [0,1].  We then applied this 
to the patients with incomplete follow-up: 
 
Where 𝑓(�̃�𝑖) is the predicted risk of the ith patient with incomplete follow-up having the 
outcome during the time-at-risk.  For each patient with incomplete follow-up we simulated 
their outcome label as: 
 

𝑦�̃� = {
1 𝑖𝑓 𝑓(�̃�𝑖) ≥ 𝑟𝑖

0 𝑒𝑙𝑠𝑒
, where 𝑟𝑖 ~ 𝑈(0,1) 

 
 



That is, if their predicted risk was greater than a random uniform number between 0 and 1 then 
they were simulated to have the outcome, otherwise they were simulated to not have the 
outcome. 
 
In addition, for all patients with incomplete loss to follow-up who were simulated to have the 
outcome, we simulated the time from index to the outcome by: TAR x 𝑟𝑗 , 𝑟𝑗  ~ 𝑈(0,1), where 

TAR was the full then time-at-risk in days.  Effectively, we randomly picked a time during the 
time-at-risk using a uniform distribution. 
 

We then combined  �̂�and �̃� to get the full predictor matrix for all patients and we combined �̂� 
and �̃� to get a full vector of labels. This gave us our partial synthetic data. 
 


