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Web Appendix A. [bookmark: _Toc152844938]ESTIMATION WITH COMPLETE COVARIATE DATA FOR THE WHOLE COHORT 		
A.1 [bookmark: _Toc152844939] Parameters estimation
Here we review methods for analyzing cohort data with complete covariates  measured on all cohort members. The estimate of the log-relative hazard, , is obtained by maximizing the partial log-likelihood 
,
or equivalently by solving in  the estimating equation 
.
The baseline hazard point mass at time  is estimated non-parametrically (Breslow, 1974) as , and the cumulative baseline hazard estimate up to time  is estimated as 			.
Finally, the pure risk for covariate profile  in  (i.e., the probability of experiencing the event within the interval  when having profile ), is estimated as					 .
A.2 [bookmark: _Toc152844940] Influence functions
Let  denote the influence of subject  in stratum  on , ,. From Reid & Crépeau (1985)  
,
with , ,
and . Then, from Chapter 4 in (Pfeiffer & Gail, 2017), 
.
Note,  is a linear combination of the increments  and ; thus . Finally, following Graubard and Fears (2005), 
,
with ,
, 
And ,
.
A.3 [bookmark: _Toc152844941] Variance estimation from influence functions
Reid and Crépeau (1985) estimated  by . Note the relation to the “robust variance” proposed by Barlow (1994) for the case-cohort design. Using the whole cohort, we could similarly estimate  by .
Web Appendix B. [bookmark: _Toc152844942] ESTIMATION USING DESIGN WEIGHTS FOR THE STRATIFIED CASE-COHORT DESIGN 
B.1 [bookmark: _Ref119049473][bookmark: _Toc152844943] Derivation of the influence functions

Let  denote the influence of subject  in stratum  on , ,, . We can rewrite the estimating equation  as 
,
with , because  for any subject  in stratum  such that  (i.e., all the cases are included in the phase-two sample and have unit design sampling weights). Following Graubard and Fears (2005), we have
	,
	[bookmark: _Ref119339873](1)


with
,
,
,
,
,
and .
Note, the term between square brackets in Equation (1) is a linear combination of . Hence
,
and we can write , with 
. 
Then we know , as we estimate the baseline hazard non-parametrically by . Thus, following similar arguments as for , we have . In other words,
,
and as a result . We can thus write , with , as  if . 
Both  and  are linear combination of the increments  and . Thus , that we can rewrite , with . Finally, 
,
and we can rewrite  with  
,
, and 
,
. 
Observe that for any , if subject  in stratum  is not in the stratified case-cohort, then  is zero, , . 
B.2 [bookmark: _Toc152844944] Comparison with the variance of Samuelsen et al. (2007)
Although they do not mention influence functions, the variance estimate for  from Equation (14) in Section 3.3 in the Main Document is very close to that of Samuelsen et al. (2007). There are two subtle differences. The first is that Samuelsen et al. (2007), following Borgan et al. (2000), redefined the strata by excluding the cases; we do not, and the non-cases stratum-specific design weights thus depend on the number of individuals sampled in each stratum, not the actual number of non-cases sampled in each stratum. Then, the phase-two component proposed by Samuelsen et al. (2007), with a slight modification of their notation so that it is closer to ours, is
,
where  is the size of stratum  after having removed all of the cases, and  is the number of non-cases sampled among the  individuals sampled in stratum .  is the analogue of our , and . This quantity equals 

,
.
Note that the sum in the phase-two component of the variance reduces to a sum only over the sampled non-cases, but  and  would be  and , respectively, in our Equation (14) in the Main Document.
Second, we use the influences to estimate the phase-one (superpopulation) component of the variance of , whereas Samuelsen et al. (2007) use the inverse of the observed information matrix. Similarly, our phase-one component of the variance of  and  differ from that proposed by Lin (2000); see Section 3.3 in the Main Document. Using the influences in this component allows to easily extend the derivation of the variance to other designs and analytic options (e.g., using calibrated weights).
Web Appendix C. [bookmark: _Toc152844945] ESTIMATION USING CALIBRATED WEIGHTS FOR THE STRATIFIED CASE-COHORT DESIGN 
C.1 [bookmark: _Ref120105901][bookmark: _Toc152844946] Estimating equation for calibration
Let  be the vector of  auxiliary variables for individual  in stratum , , . Following Breslow et al. (2009a) and Shin et al. (2020), we obtained the auxiliary variables from (i) the influences for the log-relative hazard parameters from the Cox model with imputed cohort data; (ii) the products of total follow-up time (on the time interval for which the pure risk is to be estimated) and relative hazard for the imputed cohort data and with the log-relative hazard parameters estimated from the Cox model with stratified case-cohort data and weights calibrated with (i); and (iii) a variable that is identically equal to 1 for every individual in the cohort. The imputed cohort data is obtained from using phase-one data to impute covariate values (for covariates measured only in phase-two) for all members of the cohort. See Breslow et al. (2009a) and Shin et al. (2020) for details on the construction of the auxiliary variables. 
We want to use the calibrated weights  that are as close as possible to the design weights , and such that we correctly estimate the totals of the auxiliary variables (i.e., such that ). In other words, we want to minimize , for  a given distance, under the constraint . To solve this constrained optimization problem, we consider , a vector of  Lagrange multipliers, and look for a stationary point of the Lagrangian function . To do so, we solve the  following equations, obtained from the gradient of : 

We use  as distance measure, which leads to the raking procedure (Breslow et al., 2009; Deville & Sarndal, 1992) and to solving the estimating equation 
.
From the estimate , we then obtain the calibrated weights , , .
C.2 [bookmark: _Ref119048815][bookmark: _Ref120087484][bookmark: _Toc152844947] Derivation of the influence functions
Let  denote the influence of subject  in stratum  on , ,, . As , then, following Graubard and Fears (2005)
 ,
and as a result
.
We can then write 
,
with , 
and . 
Then we can write the estimating equation 
,
as
,
with .
Following similar arguments as for , we have
	,
	[bookmark: _Ref119340101](2)


with
,
,
,
,
,
,
,
,
,
and  .
Note, ,  and thus  and the component between square brackets in Equation (2)  above are linear combinations of the increments .  Thus
,
that we can write as , with 
 , and
, 
Where 
. 
The estimating equation  leads to the Breslow estimate . Thus 
,
or, in other words,
 .
As a result
,
that we can rewrite ,
with , 
, 
where  if , and   and .
Note, , and thus  and , are linear combinations of the increments  and . Thus , that we can rewrite as , with , and .
 Finally 
,
with ,  
and , 
and we can rewrite  as .
Overall, for any ,  is zero if individual  in stratum  is not in the stratified case-cohort; such individual affects  through her/his influence on , as he/she is used to calibrate the design weights. 
C.3 [bookmark: _Toc152844948] Comment on the choice of the auxiliary variables
As mentioned in Section 4.3 in the Main Document, for any , we estimate  by 
,
with  if individuals  and  in stratum , , are both non-cases, and  otherwise, and with  if individual  in stratum  is a non-case and  otherwise, ,.
Observe that  given in Web Appendix C.2 is the predicted value for the -th individual in the -th stratum from the weighted linear regression model of the  on the , using the calibrated weights , ,. Then,  is the -th weighted residual from this weighted linear regression, and it is zero if individual  in stratum  is not in the stratified case-cohort (i.e., not a case or not a sampled non-case), ,. Similarly,  is the predicted value for the -th individual in the -th stratum from the weighted linear regression of the  on the , using weights , and  is zero if individual  in stratum  is not in the stratified case-cohort, ,. 
Thus, for any individuals  and  in stratum  such that  and  are non-zero (i.e., non-cases),  and  are weighted residuals from a weighted linear regression. Then, one can expect the phase-two component of the variance of  to be smaller, and subsequently the overall variance to be smaller, when these weighted residuals are close to zero. This should be case the case for  when  contains the influences for the log-relative hazard and the total follow-up times on the pure risk time interval multiplied by the relative hazards (as detailed in Section 4.1 in the Main Document and in Web Appendix C.1). Indeed, observe that  given in Web Appendix C.2 is the “direct” influence of individual  in stratum  on  (i.e., not through his/her influence on the calibrated weights), ,. Its form is similar to that of the influence when using design weights; see Web Appendix B.1. On the other hand,  corresponds to the total follow-up time in the interval  multiplied by the estimated relative hazard of individual  in stratum , ,. Although this point was not mentioned by Shin et al. (2020), it supports their choice of auxiliary variables over that of Breslow and Lumley (2013).
Web Appendix D. 
Web Appendix E. [bookmark: _Ref150260878][bookmark: _Toc152844949]SIMULATIONS
E.1 [bookmark: _Toc152844950] Fixed parameter values used for the simulations in Section 7 of the Main Document
	
	
	
	

	
	0.7
	0.45
	0.4

	
	0.05
	0.2
	0.3

	
	0.25
	0.35
	0.3


WEB TABLE 1-  Parameter values for ,  and , used for the simulation of 
	
	
	
	
	

	0.05
	-0.35
	-0.2
	0.25
	-0.3


WEB TABLE 2- Parameters values used for the simulation of  and T
E.2 [bookmark: _Ref119077477][bookmark: _Ref119077488][bookmark: _Ref119077623][bookmark: _Toc152844951] Simulations results for all investigated scenarios
Recall that estimation was performed using the stratified case-cohort with design weights (SCC); the stratified case-cohort with calibrated weights (SCC.Calib); the unstratified case-cohort with design weights (USCC); and the unstratified case-cohort with calibrated weights (USCC.Calib). Then, for SCC, we used the variance estimate with superpopulation and phase-two variance components () given in Equation (14) in Section 3.3 in the Main Document; and the robust variance estimate () given in Equation (15) in Section 3.3 in the Main Document. For SCC.Calib, we use the variance estimate with superpopulation and phase-two variance components () given in Equation (18) in Section 4.3 in the Main Document; and the robust variance estimate ()  given in Equation (19) in Section 4.3 in the Main Document. For USCC and USCC.Calib, we used the variance estimates obtained from the simplified versions of these equations when . We also estimated these parameters using the data from the whole cohort, to serve as a point of reference (Cohort).
Simulations results for all 12 scenarios (with ,  and ) are displayed in WEB TABLE 3 to WEB TABLE 20. More precisely, Web Tables WEB TABLE 3  to WEB TABLE 8 display the coverages of 95% CIs, WEB TABLE 9 to WEB TABLE 20 display the empirical variances, the mean of estimated variances and the ratios of empirical variances with that from using the whole cohort, for  , ,  and ,  and , respectively. Interpretation of the results and conclusions are identical to that given in Section 7.2 in the Main Document. 
E.3 [bookmark: _Toc152844952] Comment on the robust variance estimation
Barlow (1994) also mentioned stratified sampling of the subcohort, and he stated that his robust formula could be used for variance estimation, but he did not specify the formula. Similarly, other authors who mentioned the robust variance with stratified case-cohort data did not provide the formula, even when comparing variance estimates (Gray, 2009; Samuelsen et al., 2007). On the other hand, Jiao (2002) stated that the “naïve” robust variance estimate (i.e., the sum of squared influences) of the relative hazard, as proposed by Barlow (1994), is not valid when the sampling of the subcohort is stratified. She proposed an extension of the robust variance for the stratified case-cohort design. But because no difference was observed between the two robust variance estimates in our simulations (results not shown), we used  Barlow’s initial robust variance formula. Jiao (2002) conjectured that Barlow (1994) could simply be referring the sum of the squared influences, and we believe that many practitioners use the sum of squared influences, as in Barlow (1994). 


	Cohort
	SCC
	SCC.Calib
	USCC
	USCC.Calib
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	0.944
	0.9682*
	0.9516
	0.9508
	0.949
	0.9558
	0.956*
	0.953
	0.953
	5000
	2
	0.02
	-0.2

	0.9512
	0.961*
	0.9524
	0.9524
	0.9512
	0.9512
	0.9514
	0.9464
	0.9464
	5000
	4
	0.02
	-0.2

	0.9476
	0.9668*
	0.9524
	0.953
	0.9506
	0.947
	0.947
	0.9452
	0.9454
	10000
	2
	0.02
	-0.2

	0.948
	0.9596*
	0.9514
	0.9514
	0.9498
	0.9502
	0.9502
	0.9504
	0.9504
	10000
	4
	0.02
	-0.2

	0.9476
	0.968*
	0.9548
	0.9562*
	0.9544
	0.9528
	0.953
	0.9482
	0.9484
	5000
	2
	0.05
	-0.2

	0.954
	0.9622*
	0.9546
	0.952
	0.9514
	0.9528
	0.953
	0.9524
	0.9524
	5000
	4
	0.05
	-0.2

	0.9552
	0.9654*
	0.953
	0.9562*
	0.9544
	0.9536
	0.9536
	0.954
	0.954
	10000
	2
	0.05
	-0.2

	0.9482
	0.9566*
	0.9516
	0.9516
	0.9504
	0.9468
	0.9468
	0.9484
	0.9484
	10000
	4
	0.05
	-0.2

	0.947
	0.9598*
	0.9448
	0.9496
	0.9478
	0.9522
	0.9522
	0.9482
	0.9482
	5000
	2
	0.1
	-0.2

	0.9544
	0.9584*
	0.9538
	0.9572*
	0.956*
	0.955
	0.955
	0.9574*
	0.9574*
	5000
	4
	0.1
	-0.2

	0.9488
	0.9618*
	0.9506
	0.9514
	0.9502
	0.9474
	0.9476
	0.9506
	0.9506
	10000
	2
	0.1
	-0.2

	0.9526
	0.9552
	0.9496
	0.9524
	0.951
	0.9478
	0.9478
	0.9492
	0.9492
	10000
	4
	0.1
	-0.2


[bookmark: _Ref116572736][bookmark: _Hlk119897478]WEB TABLE 3- Coverage of 95% CIs for log-relative hazard parameter  for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]

	Cohort
	SCC
	SCC.Calib
	USCC
	USCC.Calib
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	0.9532
	0.9714*
	0.9568*
	0.9518
	0.9514
	0.9536
	0.9536
	0.9514
	0.9512
	5000
	2
	0.02
	0.25

	0.9514
	0.9666*
	0.955
	0.9522
	0.9522
	0.9564*
	0.9564*
	0.9512
	0.9512
	5000
	4
	0.02
	0.25

	0.9486
	0.9716*
	0.9522
	0.9498
	0.9496
	0.9554
	0.9554
	0.9466
	0.9466
	10000
	2
	0.02
	0.25

	0.9488
	0.9606*
	0.9504
	0.9482
	0.9482
	0.9488
	0.9492
	0.9504
	0.9504
	10000
	4
	0.02
	0.25

	0.9488
	0.967*
	0.9488
	0.9498
	0.9498
	0.953
	0.953
	0.9518
	0.9516
	5000
	2
	0.05
	0.25

	0.9524
	0.9608*
	0.9502
	0.951
	0.951
	0.9542
	0.9542
	0.9518
	0.9518
	5000
	4
	0.05
	0.25

	0.9506
	0.9676*
	0.95
	0.9484
	0.9482
	0.9506
	0.9506
	0.9536
	0.9538
	10000
	2
	0.05
	0.25

	0.951
	0.9562*
	0.9488
	0.9484
	0.9484
	0.9504
	0.9504
	0.9522
	0.9522
	10000
	4
	0.05
	0.25

	0.9512
	0.9656*
	0.95
	0.9498
	0.9496
	0.947
	0.947
	0.953
	0.9532
	5000
	2
	0.1
	0.25

	0.9496
	0.9592*
	0.952
	0.9498
	0.9498
	0.9504
	0.9506
	0.9504
	0.9504
	5000
	4
	0.1
	0.25

	0.9504
	0.9636*
	0.9504
	0.9502
	0.9502
	0.9524
	0.9524
	0.9514
	0.9512
	10000
	2
	0.1
	0.25

	0.952
	0.9588*
	0.953
	0.9526
	0.9526
	0.9496
	0.9496
	0.9514
	0.9516
	10000
	4
	0.1
	0.25


WEB TABLE 4- Coverage of 95% CIs for log-relative hazard parameter  for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]

	Cohort
	SCC
	SCC.Calib
	USCC
	USCC.Calib
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	0.9442
	0.9546
	0.9548
	0.9512
	0.9504
	0.9482
	0.9486
	0.9474
	0.9474
	5000
	2
	0.02
	-0.3

	0.9464
	0.9478
	0.9478
	0.949
	0.9488
	0.9566*
	0.9566*
	0.9526
	0.9528
	5000
	4
	0.02
	-0.3

	0.9422*
	0.9492
	0.9494
	0.9498
	0.9498
	0.9454
	0.9454
	0.9482
	0.9482
	10000
	2
	0.02
	-0.3

	0.9506
	0.9516
	0.9516
	0.9518
	0.9516
	0.9524
	0.9524
	0.9496
	0.9496
	10000
	4
	0.02
	-0.3

	0.9484
	0.9462
	0.9466
	0.9454
	0.9452
	0.9522
	0.9522
	0.951
	0.951
	5000
	2
	0.05
	-0.3

	0.9464
	0.95
	0.95
	0.9474
	0.9474
	0.948
	0.948
	0.9458
	0.9458
	5000
	4
	0.05
	-0.3

	0.9504
	0.9466
	0.9468
	0.9484
	0.9484
	0.9456
	0.9458
	0.9508
	0.9508
	10000
	2
	0.05
	-0.3

	0.9498
	0.9522
	0.9524
	0.9536
	0.9536
	0.9512
	0.9512
	0.9516
	0.9516
	10000
	4
	0.05
	-0.3

	0.9494
	0.951
	0.951
	0.9498
	0.9498
	0.949
	0.949
	0.9532
	0.9532
	5000
	2
	0.1
	-0.3

	0.9508
	0.9498
	0.9498
	0.951
	0.951
	0.952
	0.952
	0.9502
	0.9504
	5000
	4
	0.1
	-0.3

	0.9532
	0.9518
	0.9518
	0.9528
	0.9528
	0.9516
	0.9516
	0.9534
	0.9534
	10000
	2
	0.1
	-0.3

	0.9482
	0.9536
	0.9536
	0.9524
	0.9524
	0.949
	0.949
	0.9514
	0.9514
	10000
	4
	0.1
	-0.3


WEB TABLE 5- Coverage of 95% CIs for log-relative hazard parameter  for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]

	Cohort
	SCC
	SCC.Calib
	USCC
	USCC.Calib
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	0.9466
	0.9722*
	0.95
	0.9562*
	0.9524
	0.9634*
	0.9494
	0.952
	0.952
	5000
	2
	0.02
	-3.948

	0.9484
	0.9602*
	0.9492
	0.9522
	0.951
	0.9558
	0.9456
	0.9494
	0.9496
	5000
	4
	0.02
	-3.948

	0.956*
	0.973*
	0.9568*
	0.9604*
	0.9554
	0.9656*
	0.9526
	0.956
	0.956
	10000
	2
	0.02
	-3.948

	0.951
	0.9656*
	0.9538
	0.9538
	0.9522
	0.9602*
	0.9526
	0.951
	0.951
	10000
	4
	0.02
	-3.948

	0.9488
	0.9694*
	0.9494
	0.9536
	0.949
	0.958*
	0.948
	0.9502
	0.9502
	5000
	2
	0.05
	-3.046

	0.9546
	0.9634*
	0.955
	0.956*
	0.9546
	0.9596*
	0.9538
	0.9534
	0.9534
	5000
	4
	0.05
	-3.046

	0.9556
	0.971*
	0.9556
	0.9602*
	0.9554
	0.9656*
	0.9554
	0.954
	0.954
	10000
	2
	0.05
	-3.046

	0.9534
	0.9604*
	0.9518
	0.9542
	0.9528
	0.962*
	0.9538
	0.9532
	0.9532
	10000
	4
	0.05
	-3.046

	0.9506
	0.9658*
	0.951
	0.9538
	0.9512
	0.9622*
	0.954
	0.9528
	0.9528
	5000
	2
	0.1
	-2.377

	0.9496
	0.9566*
	0.9512
	0.95
	0.949
	0.9544
	0.9514
	0.951
	0.951
	5000
	4
	0.1
	-2.377

	0.9484
	0.9634*
	0.9476
	0.9532
	0.9498
	0.957*
	0.9484
	0.9446
	0.9446
	10000
	2
	0.1
	-2.377

	0.9538
	0.9586*
	0.9524
	0.9548
	0.9544
	0.9594*
	0.9562*
	0.9558
	0.9558
	10000
	4
	0.1
	-2.377


WEB TABLE 6- Coverage of 95% CIs for log-pure risk , with  and , for different sampling designs and methods of analysis and variance estimation in  5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]

	Cohort
	SCC
	SCC.Calib
	USCC
	USCC.Calib
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	0.9476
	0.9754*
	0.9504
	0.9526
	0.9526
	0.9552
	0.9526
	0.9518
	0.9518
	5000
	2
	0.02
	-5.201

	0.946
	0.9642*
	0.948
	0.9502
	0.9498
	0.953
	0.9514
	0.9444
	0.9444
	5000
	4
	0.02
	-5.201

	0.952
	0.9722*
	0.9518
	0.9542
	0.9532
	0.954
	0.9522
	0.95
	0.95
	10000
	2
	0.02
	-5.201

	0.946
	0.9582*
	0.9482
	0.947
	0.947
	0.9528
	0.9508
	0.9462
	0.9462
	10000
	4
	0.02
	-5.201

	0.9456
	0.968*
	0.9462
	0.9478
	0.9478
	0.9512
	0.9486
	0.948
	0.948
	5000
	2
	0.05
	-4.288

	0.9488
	0.962*
	0.9508
	0.9492
	0.9492
	0.9516
	0.95
	0.946
	0.946
	5000
	4
	0.05
	-4.288

	0.9508
	0.966*
	0.949
	0.9514
	0.9506
	0.9558
	0.9522
	0.9494
	0.9494
	10000
	2
	0.05
	-4.288

	0.9526
	0.9576*
	0.9508
	0.9536
	0.9532
	0.9526
	0.9512
	0.9536
	0.9536
	10000
	4
	0.05
	-4.288

	0.9442
	0.9666*
	0.9492
	0.9488
	0.9484
	0.9518
	0.9494
	0.9486
	0.9486
	5000
	2
	0.1
	-3.602

	0.9548
	0.9616*
	0.9546
	0.9524
	0.9524
	0.954
	0.9534
	0.9542
	0.9542
	5000
	4
	0.1
	-3.602

	0.9526
	0.9698*
	0.9568*
	0.9526
	0.9522
	0.9544
	0.9522
	0.9488
	0.9488
	10000
	2
	0.1
	-3.602

	0.9514
	0.959*
	0.9518
	0.9532
	0.9532
	0.9524
	0.9514
	0.9534
	0.9534
	10000
	4
	0.1
	-3.602


WEB TABLE 7- Coverage of 95% CIs for log-pure risk , with  and ,  for different sampling designs and methods of analysis and variance estimation in  5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]

	Cohort
	SCC
	SCC.Calib
	USCC
	USCC.Calib
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	0.955
	0.9712*
	0.9582*
	0.9572*
	0.956*
	0.9658*
	0.9596*
	0.9592*
	0.9592*
	5000
	2
	0.02
	-4.702

	0.9468
	0.9578*
	0.9494
	0.9496
	0.949
	0.9534
	0.95
	0.9494
	0.9494
	5000
	4
	0.02
	-4.702

	0.952
	0.9666*
	0.9542
	0.9538
	0.952
	0.9574*
	0.95
	0.9502
	0.9502
	10000
	2
	0.02
	-4.702

	0.9492
	0.9584*
	0.9504
	0.9526
	0.9518
	0.956*
	0.9522
	0.948
	0.948
	10000
	4
	0.02
	-4.702

	0.9488
	0.962*
	0.9488
	0.9488
	0.9478
	0.9572*
	0.949
	0.9504
	0.9504
	5000
	2
	0.05
	-3.793

	0.95
	0.9602*
	0.953
	0.9508
	0.9498
	0.9526
	0.9502
	0.9514
	0.9516
	5000
	4
	0.05
	-3.793

	0.9462
	0.9606*
	0.9468
	0.9504
	0.9494
	0.953
	0.9444
	0.9446
	0.9446
	10000
	2
	0.05
	-3.793

	0.9496
	0.9562*
	0.9494
	0.9536
	0.9532
	0.9518
	0.95
	0.9526
	0.9526
	10000
	4
	0.05
	-3.793

	0.9452
	0.9608*
	0.9486
	0.9482
	0.9478
	0.9514
	0.9466
	0.9446
	0.9446
	5000
	2
	0.1
	-3.111

	0.9516
	0.957*
	0.9522
	0.9524
	0.9518
	0.9544
	0.9506
	0.9514
	0.9514
	5000
	4
	0.1
	-3.111

	0.9502
	0.9606*
	0.9512
	0.9494
	0.9492
	0.9522
	0.9466
	0.9478
	0.9478
	10000
	2
	0.1
	-3.111

	0.9528
	0.956*
	0.9512
	0.9516
	0.9514
	0.9526
	0.9508
	0.953
	0.953
	10000
	4
	0.1
	-3.111


[bookmark: _Ref116572796]WEB TABLE 8- Coverage of 95% CIs for log-pure risk , with  and , for different sampling designs and methods of analysis and variance estimation in  5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]

	[bookmark: _Ref116572809]Cohort
	SCC
	SCC.Calib
	Ratio of empirical variance with the whole cohort to empirical variance with
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	SCC
	SCC.Calib
	
	
	
	

	0.0138
	0.0138
	0.0181
	0.0212
	0.0182
	0.0168
	0.0175
	0.0171
	0.763
	0.8228
	5000
	2
	0.02
	-0.2

	0.0138
	0.0139
	0.0159
	0.0174
	0.016
	0.0151
	0.0156
	0.0155
	0.8678
	0.9094
	5000
	4
	0.02
	-0.2

	0.007
	0.0069
	0.0085
	0.0102
	0.0087
	0.0081
	0.0084
	0.0082
	0.8161
	0.8557
	10000
	2
	0.02
	-0.2

	0.0069
	0.0069
	0.0076
	0.0085
	0.0078
	0.0074
	0.0076
	0.0075
	0.9055
	0.9309
	10000
	4
	0.02
	-0.2

	0.0056
	0.0056
	0.0068
	0.0079
	0.0069
	0.0064
	0.0066
	0.0065
	0.8327
	0.8852
	5000
	2
	0.05
	-0.2

	0.0055
	0.0056
	0.006
	0.0066
	0.0061
	0.0059
	0.006
	0.006
	0.917
	0.9405
	5000
	4
	0.05
	-0.2

	0.0027
	0.0028
	0.0033
	0.0039
	0.0034
	0.0031
	0.0033
	0.0032
	0.8367
	0.8844
	10000
	2
	0.05
	-0.2

	0.0028
	0.0028
	0.003
	0.0033
	0.0031
	0.0029
	0.003
	0.003
	0.9275
	0.9551
	10000
	4
	0.05
	-0.2

	0.003
	0.0029
	0.0034
	0.0037
	0.0033
	0.0032
	0.0032
	0.0032
	0.8631
	0.909
	5000
	2
	0.1
	-0.2

	0.0028
	0.0029
	0.003
	0.0032
	0.003
	0.0029
	0.003
	0.003
	0.9535
	0.9764
	5000
	4
	0.1
	-0.2

	0.0014
	0.0014
	0.0016
	0.0019
	0.0017
	0.0016
	0.0016
	0.0016
	0.8596
	0.9055
	10000
	2
	0.1
	-0.2

	0.0014
	0.0014
	0.0015 
	0.0016
	0.0015
	0.0015
	0.0015
	0.0015
	0.9603
	0.9744
	10000
	4
	0.1
	-0.2


[bookmark: _Ref137807818]WEB TABLE 9- Empirical variance, mean of estimated variances and ratio of empirical variance (to that with the whole cohort) of log-relative hazard parameter  for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts

	Cohort
	USCC
	USCC.Calib
	Ratio of empirical variance with the whole cohort to empirical variance with
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	USCC
	USCC.Calib
	
	
	
	

	0.0138
	0.0138
	0.0223
	0.0222
	0.0223
	0.0175
	0.0182
	0.0182
	0.62
	0.7889
	5000
	2
	0.02
	-0.2

	0.0138
	0.0139
	0.0177
	0.0177
	0.0178
	0.0158
	0.0158
	0.0158
	0.7769
	0.873
	5000
	4
	0.02
	-0.2

	0.007
	0.0069
	0.0108
	0.0106
	0.0106
	0.0086
	0.0086
	0.0086
	0.6408
	0.8084
	10000
	2
	0.02
	-0.2

	0.0069
	0.0069
	0.0086
	0.0086
	0.0087
	0.0076
	0.0077
	0.0077
	0.8017
	0.9053
	10000
	4
	0.02
	-0.2

	0.0056
	0.0056
	0.0082
	0.0082
	0.0082
	0.0067
	0.0068
	0.0068
	0.6897
	0.8485
	5000
	2
	0.05
	-0.2

	0.0055
	0.0056
	0.0066
	0.0067
	0.0067
	0.006
	0.0061
	0.0061
	0.8331
	0.9212
	5000
	4
	0.05
	-0.2

	0.0027
	0.0028
	0.004
	0.004
	0.004
	0.0032
	0.0033
	0.0033
	0.6895
	0.8431
	10000
	2
	0.05
	-0.2

	0.0028
	0.0028
	0.0033
	0.0033
	0.0033
	0.003
	0.003
	0.003
	0.8424
	0.9415
	10000
	4
	0.05
	-0.2

	0.003
	0.0029
	0.0039
	0.0039
	0.0039
	0.0033
	0.0033
	0.0033
	0.7548
	0.8896
	5000
	2
	0.1
	-0.2

	0.0028
	0.0029
	0.0032
	0.0032
	0.0032
	0.003
	0.003
	0.003
	0.8931
	0.9581
	5000
	4
	0.1
	-0.2

	0.0014
	0.0014
	0.0019
	0.0019
	0.0019
	0.0016
	0.0016
	0.0016
	0.7398
	0.8728
	10000
	2
	0.1
	-0.2

	0.0014
	0.0014
	0.0016
	0.0016
	0.0016
	0.0015
	0.0015
	0.0015
	0.8908
	0.9462
	10000
	4
	0.1
	-0.2


WEB TABLE 10- Empirical variance, mean of estimated variances and ratio of empirical variance (to that with the whole cohort) of log-relative hazard parameter  for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts

	Cohort
	SCC
	SCC.Calib
	Ratio of empirical variance with the whole cohort to empirical variance with
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	SCC
	SCC.Calib
	
	
	
	

	0.0197
	0.0197
	0.0235
	0.0286
	0.0237
	0.0209
	0.0212
	0.0212
	0.8415
	0.9425
	5000
	2
	0.02
	0.25

	0.0195
	0.0198
	0.0213
	0.024
	0.0217
	0.02
	0.0205
	0.0205
	0.9165
	0.9745
	5000
	4
	0.02
	0.25

	0.01
	0.0097
	0.0115
	0.0139
	0.0114
	0.0105
	0.0103
	0.0102
	0.871
	0.955
	10000
	2
	0.02
	0.25

	0.0099
	0.0097
	0.0108
	0.0117
	0.0106
	0.0102
	0.01
	0.01
	0.9173
	0.9781
	10000
	4
	0.02
	0.25

	0.008
	0.0079
	0.0092
	0.0108
	0.0091
	0.0084
	0.0082
	0.0082
	0.868
	0.9572
	5000
	2
	0.05
	0.25

	0.008
	0.0079
	0.0085
	0.0092
	0.0084
	0.0081
	0.008
	0.008
	0.9404
	0.9872
	5000
	4
	0.05
	0.25

	0.0039
	0.0039
	0.0045
	0.0054
	0.0045
	0.004
	0.0041
	0.0041
	0.863
	0.9685
	10000
	2
	0.05
	0.25

	0.0038
	0.0039
	0.0042
	0.0046
	0.0042
	0.0039
	0.004
	0.004
	0.9263
	0.9815
	10000
	4
	0.05
	0.25

	0.004
	0.004
	0.0045
	0.0052
	0.0045
	0.0041
	0.0041
	0.0041
	0.8895
	0.9734
	5000
	2
	0.1
	0.25

	0.0041
	0.004
	0.0042
	0.0044
	0.0042
	0.0041
	0.0041
	0.0041
	0.9647
	0.9883
	5000
	4
	0.1
	0.25

	0.002
	0.002
	0.0022
	0.0026
	0.0022
	0.002
	0.0021
	0.0021
	0.8994
	0.9737
	10000
	2
	0.1
	0.25

	0.002
	0.002
	0.0021
	0.0022
	0.0021
	0.002
	0.002
	0.002
	0.9564
	0.9877
	10000
	4
	0.1
	0.25


WEB TABLE 11- Empirical variance, mean of estimated variances and ratio of empirical variance (to that with the whole cohort) of log-relative hazard parameter  for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts

	Cohort
	USCC
	USCC.Calib
	Ratio of empirical variance with the whole cohort to empirical variance with
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	USCC
	USCC.Calib
	
	
	
	

	0.0197
	0.0197
	0.0287
	0.029
	0.0291
	0.0209
	0.0213
	0.0213
	0.6885
	0.9436
	5000
	2
	0.02
	0.25

	0.0195
	0.0198
	0.0239
	0.0243
	0.0243
	0.0203
	0.0206
	0.0206
	0.816
	0.9624
	5000
	4
	0.02
	0.25

	0.01
	0.0097
	0.014
	0.014
	0.014
	0.0105
	0.0103
	0.0103
	0.7143
	0.9539
	10000
	2
	0.02
	0.25

	0.0099
	0.0097
	0.012
	0.0118
	0.0118
	0.0102
	0.01
	0.01
	0.8279
	0.9737
	10000
	4
	0.02
	0.25

	0.008
	0.0079
	0.0108
	0.0109
	0.0109
	0.0084
	0.0082
	0.0082
	0.7415
	0.957
	5000
	2
	0.05
	0.25

	0.008
	0.0079
	0.0093
	0.0092
	0.0092
	0.0081
	0.008
	0.008
	0.8621
	0.9802
	5000
	4
	0.05
	0.25

	0.0039
	0.0039
	0.0054
	0.0054
	0.0054
	0.004
	0.0041
	0.0041
	0.725
	0.9648
	10000
	2
	0.05
	0.25

	0.0038
	0.0039
	0.0044
	0.0046
	0.0046
	0.0039
	0.004
	0.004
	0.8763
	0.9881
	10000
	4
	0.05
	0.25

	0.004
	0.004
	0.0052
	0.0052
	0.0052
	0.0041
	0.0041
	0.0041
	0.7727
	0.9804
	5000
	2
	0.1
	0.25

	0.0041
	0.004
	0.0045
	0.0044
	0.0044
	0.0041
	0.0041
	0.0041
	0.9184
	0.9941
	5000
	4
	0.1
	0.25

	0.002
	0.002
	0.0025
	0.0026
	0.0026
	0.002
	0.002
	0.002
	0.7814
	0.9843
	10000
	2
	0.1
	0.25

	0.002
	0.002
	0.0022
	0.0022
	0.0022
	0.002
	0.002
	0.002
	0.8997
	0.9936
	10000
	4
	0.1
	0.25


WEB TABLE 12- Empirical variance, mean of estimated variances and ratio of empirical variance (to that with the whole cohort) of log-relative hazard parameter  for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts

	Cohort
	SCC
	SCC.Calib
	Ratio of empirical variance with the whole cohort to empirical variance with
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	SCC
	SCC.Calib
	
	
	
	

	0.014
	0.0136
	0.0217
	0.0214
	0.0215
	0.0177
	0.0178
	0.0178
	0.6443
	0.7884
	5000
	2
	0.02
	-0.3

	0.0135
	0.0136
	0.0176
	0.0173
	0.0173
	0.0154
	0.0156
	0.0156
	0.7652
	0.8785
	5000
	4
	0.02
	-0.3

	0.0069
	0.0068
	0.0103
	0.0102
	0.0102
	0.0083
	0.0084
	0.0084
	0.6734
	0.8281
	10000
	2
	0.02
	-0.3

	0.0067
	0.0068
	0.0085
	0.0084
	0.0084
	0.0075
	0.0075
	0.0075
	0.7921
	0.9001
	10000
	4
	0.02
	-0.3

	0.0056
	0.0055
	0.0081
	0.0079
	0.0079
	0.0067
	0.0066
	0.0066
	0.6875
	0.8305
	5000
	2
	0.05
	-0.3

	0.0057
	0.0055
	0.0066
	0.0066
	0.0066
	0.0061
	0.006
	0.006
	0.8593
	0.9324
	5000
	4
	0.05
	-0.3

	0.0028
	0.0028
	0.004
	0.0039
	0.0039
	0.0033
	0.0033
	0.0033
	0.696
	0.8458
	10000
	2
	0.05
	-0.3

	0.0027
	0.0028
	0.0032
	0.0032
	0.0032
	0.0029
	0.003
	0.003
	0.8468
	0.9312
	10000
	4
	0.05
	-0.3

	0.0029
	0.0028
	0.0037
	0.0037
	0.0037
	0.0032
	0.0032
	0.0032
	0.7675
	0.892
	5000
	2
	0.1
	-0.3

	0.0028
	0.0028
	0.0031
	0.0031
	0.0031
	0.0029
	0.003
	0.003
	0.9157
	0.962
	5000
	4
	0.1
	-0.3

	0.0014
	0.0014
	0.0018
	0.0018
	0.0018
	0.0016
	0.0016
	0.0016
	0.7728
	0.8856
	10000
	2
	0.1
	-0.3

	0.0014
	0.0014
	0.0016
	0.0016
	0.0016
	0.0015
	0.0015
	0.0015
	0.9
	0.9557
	10000
	4
	0.1
	-0.3


WEB TABLE 13- Empirical variance, mean of estimated variances and ratio of empirical variance (to that with the whole cohort) of log-relative hazard parameter  for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts

	[bookmark: _Ref116572813]Cohort
	USCC
	USCC.Calib
	Ratio of empirical variance with the whole cohort to empirical variance with
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	USCC
	USCC.Calib
	
	
	
	

	0.014
	0.0136
	0.0223
	0.0223
	0.0223
	0.0181
	0.0182
	0.0182
	0.6254
	0.7728
	5000
	2
	0.02
	-0.3

	0.0135
	0.0136
	0.0175
	0.0178
	0.0178
	0.0153
	0.0158
	0.0158
	0.7707
	0.8822
	5000
	4
	0.02
	-0.3

	0.0069
	0.0068
	0.0109
	0.0107
	0.0107
	0.0087
	0.0087
	0.0087
	0.6335
	0.7962
	10000
	2
	0.02
	-0.3

	0.0067
	0.0068
	0.0085
	0.0086
	0.0086
	0.0076
	0.0076
	0.0076
	0.7916
	0.8898
	10000
	4
	0.02
	-0.3

	0.0056
	0.0055
	0.0082
	0.0082
	0.0082
	0.0068
	0.0067
	0.0067
	0.6781
	0.8221
	5000
	2
	0.05
	-0.3

	0.0057
	0.0055
	0.0069
	0.0067
	0.0067
	0.0062
	0.0061
	0.0061
	0.8276
	0.9175
	5000
	4
	0.05
	-0.3

	0.0028
	0.0028
	0.0041
	0.004
	0.004
	0.0033
	0.0033
	0.0033
	0.6862
	0.8376
	10000
	2
	0.05
	-0.3

	0.0027
	0.0028
	0.0032
	0.0033
	0.0033
	0.0029
	0.003
	0.003
	0.8443
	0.9282
	10000
	4
	0.05
	-0.3

	0.0029
	0.0028
	0.0039
	0.0038
	0.0038
	0.0032
	0.0033
	0.0033
	0.7349
	0.885
	5000
	2
	0.1
	-0.3

	0.0028
	0.0028
	0.0032
	0.0032
	0.0032
	0.003
	0.003
	0.003
	0.8901
	0.9392
	5000
	4
	0.1
	-0.3

	0.0014
	0.0014
	0.0019
	0.0019
	0.0019
	0.0016
	0.0016
	0.0016
	0.7393
	0.8715
	10000
	2
	0.1
	-0.3

	0.0014
	0.0014
	0.0016
	0.0016
	0.0016
	0.0015
	0.0015
	0.0015
	0.8925
	0.9488
	10000
	4
	0.1
	-0.3


WEB TABLE 14- Empirical variance, mean of estimated variances and ratio of empirical variance (to that with the whole cohort) of log-relative hazard parameter  for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts
	[bookmark: _Ref116572835]Cohort
	SCC
	SCC.Calib
	Ratio of empirical variance with the whole cohort to empirical variance with
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	SCC
	SCC.Calib
	
	
	
	

	0.0254
	0.0248
	0.0295
	0.0354
	0.029
	0.0284
	0.0295
	0.0284
	0.8606
	0.8936
	5000
	2
	0.02
	-3.948

	0.0255
	0.0248
	0.0275
	0.0298
	0.0268
	0.0269
	0.0271
	0.0265
	0.9255
	0.9473
	5000
	4
	0.02
	-3.948

	0.0119
	0.0122
	0.0136
	0.0172
	0.014
	0.0133
	0.0142
	0.0137
	0.87
	0.8947
	10000
	2
	0.02
	-3.948

	0.0119
	0.0122
	0.0127
	0.0145
	0.013
	0.0125
	0.0131
	0.0129
	0.9384
	0.9538
	10000
	4
	0.02
	-3.948

	0.0097
	0.0096
	0.0108
	0.013
	0.0109
	0.0105
	0.0109
	0.0106
	0.8983
	0.9288
	5000
	2
	0.05
	-3.046

	0.0094
	0.0096
	0.0099
	0.0111
	0.0102
	0.0098
	0.0102
	0.01
	0.952
	0.9644
	5000
	4
	0.05
	-3.046

	0.0046
	0.0048
	0.0052
	0.0064
	0.0054
	0.005
	0.0054
	0.0052
	0.8931
	0.9213
	10000
	2
	0.05
	-3.046

	0.0047
	0.0048
	0.0049
	0.0055
	0.005
	0.0048
	0.005
	0.005
	0.9441
	0.9608
	10000
	4
	0.05
	-3.046

	0.0046
	0.0047
	0.0052
	0.0059
	0.0052
	0.005
	0.0051
	0.005
	0.9003
	0.9268
	5000
	2
	0.1
	-2.377

	0.0047
	0.0047
	0.0048
	0.0051
	0.0048
	0.0048
	0.0048
	0.0048
	0.9741
	0.9816
	5000
	4
	0.1
	-2.377

	0.0023
	0.0023
	0.0026
	0.0029
	0.0026
	0.0025
	0.0026
	0.0025
	0.9076
	0.9399
	10000
	2
	0.1
	-2.377

	0.0023
	0.0023
	0.0023
	0.0025
	0.0024
	0.0023
	0.0024
	0.0024
	0.9735
	0.984
	10000
	4
	0.1
	-2.377


[bookmark: _Ref137809397]WEB TABLE 15- Empirical variance, mean of estimated variances and ratio of empirical variance (to that with the whole cohort) of log-pure risk , with  and , for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts
	Cohort
	USCC
	USCC.Calib
	Ratio of empirical variance with the whole cohort to empirical variance with
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	USCC
	USCC.Calib
	
	
	
	

	0.0254
	0.0248
	0.0332
	0.0374
	0.0329
	0.0299
	0.0305
	0.0305
	0.764
	0.8502
	5000
	2
	0.02
	-3.948

	0.0255
	0.0248
	0.0293
	0.0307
	0.0286
	0.0278
	0.0275
	0.0275
	0.8689
	0.9167
	5000
	4
	0.02
	-3.948

	0.0119
	0.0122
	0.0158
	0.0181
	0.0159
	0.014
	0.0145
	0.0145
	0.7522
	0.8488
	10000
	2
	0.02
	-3.948

	0.0119
	0.0122
	0.0137
	0.015
	0.0139
	0.0129
	0.0133
	0.0133
	0.8689
	0.9233
	10000
	4
	0.02
	-3.948

	0.0097
	0.0096
	0.0124
	0.0137
	0.0122
	0.0111
	0.0112
	0.0112
	0.7826
	0.8729
	5000
	2
	0.05
	-3.046

	0.0094
	0.0096
	0.0105
	0.0114
	0.0108
	0.0101
	0.0103
	0.0103
	0.899
	0.9377
	5000
	4
	0.05
	-3.046

	0.0046
	0.0048
	0.0058
	0.0068
	0.006
	0.0053
	0.0055
	0.0055
	0.796
	0.8763
	10000
	2
	0.05
	-3.046

	0.0047
	0.0048
	0.0052
	0.0057
	0.0053
	0.0049
	0.0051
	0.0051
	0.9008
	0.9527
	10000
	4
	0.05
	-3.046

	0.0046
	0.0047
	0.0056
	0.0062
	0.0057
	0.0051
	0.0052
	0.0052
	0.8338
	0.9108
	5000
	2
	0.1
	-2.377

	0.0047
	0.0047
	0.005
	0.0052
	0.005
	0.0049
	0.0049
	0.0049
	0.9289
	0.9625
	5000
	4
	0.1
	-2.377

	0.0023
	0.0023
	0.0028
	0.0031
	0.0028
	0.0026
	0.0026
	0.0026
	0.8249
	0.8978
	10000
	2
	0.1
	-2.377

	0.0023
	0.0023
	0.0024
	0.0026
	0.0025
	0.0024
	0.0024
	0.0024
	0.9366
	0.9703
	10000
	4
	0.1
	-2.377


WEB TABLE 16- Empirical variance, mean of estimated variances and ratio of empirical variance (to that with the whole cohort) of log-pure risk , with  and , for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts
	Cohort
	SCC
	SCC.Calib
	Ratio of empirical variance with the whole cohort to empirical variance with
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	SCC
	SCC.Calib
	
	
	
	

	0.1248
	0.1249
	0.1423
	0.1773
	0.1441
	0.1337
	0.1367
	0.1358
	0.8772
	0.9335
	5000
	2
	0.02
	-5.201

	0.1294
	0.1258
	0.1382
	0.1507
	0.1349
	0.133
	0.1314
	0.131
	0.9363
	0.9728
	5000
	4
	0.02
	-5.201

	0.0618
	0.062
	0.0688
	0.0861
	0.0697
	0.0649
	0.0664
	0.066
	0.8983
	0.9525
	10000
	2
	0.02
	-5.201

	0.062
	0.0618
	0.0657
	0.0733
	0.0654
	0.0634
	0.0638
	0.0636
	0.9438
	0.9781
	10000
	4
	0.02
	-5.201

	0.0514
	0.0496
	0.0568
	0.0666
	0.0549
	0.0535
	0.0523
	0.0521
	0.9047
	0.9606
	5000
	2
	0.05
	-4.288

	0.0499
	0.0496
	0.052
	0.0571
	0.0518
	0.0507
	0.0507
	0.0506
	0.9599
	0.9838
	5000
	4
	0.05
	-4.288

	0.0241
	0.0247
	0.0266
	0.0329
	0.0271
	0.0252
	0.0258
	0.0257
	0.9064
	0.9573
	10000
	2
	0.05
	-4.288

	0.0245
	0.0247
	0.0255
	0.0284
	0.0257
	0.0248
	0.0252
	0.0252
	0.9636
	0.9905
	10000
	4
	0.05
	-4.288

	0.025
	0.0248
	0.027
	0.0316
	0.0268
	0.0257
	0.0257
	0.0256
	0.9256
	0.9727
	5000
	2
	0.1
	-3.602

	0.0243
	0.0248
	0.0248
	0.0273
	0.0255
	0.0245
	0.0251
	0.0251
	0.9789
	0.9892
	5000
	4
	0.1
	-3.602

	0.0125
	0.0124
	0.0133
	0.0157
	0.0133
	0.0128
	0.0128
	0.0127
	0.9411
	0.9794
	10000
	2
	0.1
	-3.602

	0.0122
	0.0124
	0.0125
	0.0136
	0.0127
	0.0123
	0.0125
	0.0125
	0.9762
	0.99
	10000
	4
	0.1
	-3.602


WEB TABLE 17- Empirical variance, mean of estimated variances and ratio of empirical variance (to that with the whole cohort) of log-pure risk , with  and , for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts
	[bookmark: _Ref119077594]Cohort
	USCC
	USCC.Calib
	Ratio of empirical variance with the whole cohort to empirical variance with
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	USCC
	USCC.Calib
	
	
	
	

	0.1248
	0.1249
	0.1388
	0.1788
	0.1744
	0.1375
	0.1411
	0.1410
	0.7233
	0.9073
	5000
	2
	0.02
	-5.201

	0.1294
	0.1258
	0.1343
	0.1511
	0.1489
	0.1356
	0.1328
	0.1328
	0.85
	0.9542
	5000
	4
	0.02
	-5.201

	0.0618
	0.062
	0.0662
	0.086
	0.0837
	0.0676
	0.0676
	0.0676
	0.7518
	0.9152
	10000
	2
	0.02
	-5.201

	0.062
	0.0618
	0.0646
	0.0731
	0.072
	0.0643
	0.0644
	0.0644
	0.8604
	0.9647
	10000
	4
	0.02
	-5.201

	0.0514
	0.0496
	0.0551
	0.0661
	0.0645
	0.0546
	0.0532
	0.0532
	0.795
	0.9411
	5000
	2
	0.05
	-4.288

	0.0499
	0.0496
	0.0513
	0.0569
	0.0562
	0.0515
	0.0512
	0.0512
	0.8882
	0.9699
	5000
	4
	0.05
	-4.288

	0.0241
	0.0247
	0.026
	0.0325
	0.0317
	0.0257
	0.0261
	0.0261
	0.7713
	0.9385
	10000
	2
	0.05
	-4.288

	0.0245
	0.0247
	0.0252
	0.0282
	0.0278
	0.025
	0.0254
	0.0254
	0.8908
	0.9804
	10000
	4
	0.05
	-4.288

	0.025
	0.0248
	0.0261
	0.0311
	0.0304
	0.0261
	0.026
	0.026
	0.8188
	0.9543
	5000
	2
	0.1
	-3.602

	0.0243
	0.0248
	0.0247
	0.0271
	0.0268
	0.0246
	0.0252
	0.0252
	0.9362
	0.9862
	5000
	4
	0.1
	-3.602

	0.0125
	0.0124
	0.013
	0.0154
	0.0151
	0.013
	0.0129
	0.0129
	0.8257
	0.9591
	10000
	2
	0.1
	-3.602

	0.0122
	0.0124
	0.0124
	0.0134
	0.0133
	0.0124
	0.0125
	0.0125
	0.92
	0.9842
	10000
	4
	0.1
	-3.602


WEB TABLE 18- Empirical variance, mean of estimated variances and ratio of empirical variance (to that with the whole cohort) of log-pure risk , with  and , for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts
	Cohort
	SCC
	SCC.Calib
	Ratio of empirical variance with the whole cohort to empirical variance with
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	SCC
	SCC.Calib
	
	
	
	

	0.0537
	0.0557
	0.0668
	0.0789
	0.0698
	0.0624
	0.0668
	0.0662
	0.8032
	0.8605
	5000
	2
	0.02
	-4.702

	0.058
	0.0559
	0.0648
	0.067
	0.0626
	0.062
	0.0611
	0.0608
	0.8962
	0.9355
	5000
	4
	0.02
	-4.702

	0.0274
	0.0277
	0.0326
	0.0379
	0.0333
	0.0308
	0.0318
	0.0315
	0.8421
	0.8899
	10000
	2
	0.02
	-4.702

	0.0277
	0.0277
	0.0303
	0.0325
	0.0303
	0.0292
	0.0296
	0.0295
	0.914
	0.9499
	10000
	4
	0.02
	-4.702

	0.0226
	0.0221
	0.0265
	0.0291
	0.0259
	0.0251
	0.0248
	0.0246
	0.8506
	0.8988
	5000
	2
	0.05
	-3.793

	0.0218
	0.0221
	0.0233
	0.0251
	0.0237
	0.0227
	0.0232
	0.0231
	0.935
	0.9607
	5000
	4
	0.05
	-3.793

	0.0111
	0.011
	0.0128
	0.0143
	0.0127
	0.0121
	0.0122
	0.0121
	0.8618
	0.9162
	10000
	2
	0.05
	-3.793

	0.0111
	0.011
	0.0118
	0.0125
	0.0117
	0.0114
	0.0115
	0.0115
	0.9405
	0.9752
	10000
	4
	0.05
	-3.793

	0.0114
	0.011
	0.0126
	0.0136
	0.0123
	0.0121
	0.0119
	0.0118
	0.9051
	0.9416
	5000
	2
	0.1
	-3.111

	0.0109
	0.011
	0.0113
	0.0119
	0.0114
	0.0112
	0.0113
	0.0113
	0.9625
	0.9763
	5000
	4
	0.1
	-3.111

	0.0055
	0.0055
	0.0061
	0.0068
	0.0061
	0.0058
	0.0059
	0.0059
	0.9004
	0.9415
	10000
	2
	0.1
	-3.111

	0.0054
	0.0055
	0.0056
	0.0059
	0.0057
	0.0055
	0.0056
	0.0056
	0.963
	0.9828
	10000
	4
	0.1
	-3.111


WEB TABLE 19- Empirical variance, mean of estimated variances and ratio of empirical variance (to that with the whole cohort) of log-pure risk , with  and , for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts
	[bookmark: _Ref116572740]Cohort
	USCC
	USCC.Calib
	Ratio of empirical variance with the whole cohort to empirical variance with
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	USCC
	USCC.Calib
	
	
	
	

	0.0537
	0.0557
	0.0721
	0.0806
	0.0761
	0.064
	0.0687
	0.0687
	0.7448
	0.838
	5000
	2
	0.02
	-4.702

	0.058
	0.0559
	0.0678
	0.0679
	0.0657
	0.0633
	0.062
	0.062
	0.8557
	0.9169
	5000
	4
	0.02
	-4.702

	0.0274
	0.0277
	0.0361
	0.0386
	0.0363
	0.0323
	0.0327
	0.0327
	0.7589
	0.8482
	10000
	2
	0.02
	-4.702

	0.0277
	0.0277
	0.0315
	0.0328
	0.0317
	0.0299
	0.03
	0.03
	0.8793
	0.9265
	10000
	4
	0.02
	-4.702

	0.0226
	0.0221
	0.028
	0.0294
	0.0278
	0.0253
	0.0252
	0.0252
	0.8069
	0.8921
	5000
	2
	0.05
	-3.793

	0.0218
	0.0221
	0.0246
	0.0253
	0.0246
	0.0232
	0.0235
	0.0235
	0.8868
	0.9409
	5000
	4
	0.05
	-3.793

	0.0111
	0.011
	0.014
	0.0145
	0.0136
	0.0126
	0.0124
	0.0124
	0.7903
	0.8793
	10000
	2
	0.05
	-3.793

	0.0111
	0.011
	0.0123
	0.0125
	0.0122
	0.0116
	0.0116
	0.0116
	0.9017
	0.9556
	10000
	4
	0.05
	-3.793

	0.0114
	0.011
	0.0135
	0.0137
	0.013
	0.0123
	0.0121
	0.0121
	0.8434
	0.9281
	5000
	2
	0.1
	-3.111

	0.0109
	0.011
	0.0116
	0.0119
	0.0117
	0.0114
	0.0114
	0.0114
	0.9405
	0.959
	5000
	4
	0.1
	-3.111

	0.0055
	0.0055
	0.0066
	0.0068
	0.0065
	0.006
	0.006
	0.006
	0.8318
	0.9191
	10000
	2
	0.1
	-3.111

	0.0054
	0.0055
	0.0058
	0.0059
	0.0058
	0.0057
	0.0056
	0.0056
	0.9306
	0.9581
	10000
	4
	0.1
	-3.111


[bookmark: _Ref137808953]WEB TABLE 20- Empirical variance, mean of estimated variances and ratio of empirical variance (to that with the whole cohort) of log-pure risk , with  and , for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts
E.4 [bookmark: _Toc152844953] Estimation of the phase-two component of the variance
 corresponds to the sum of the estimated phase-one  component and phase-two component of the variance, as in Equation (14) in Section 3.3 in the Main Document for SCC and USCC, and as in Equation (18) in Section 4.3 in the Main Document for SCC.Calib and USCC.Calib (with simplified versions of these equations when  for USCC and USCC.Calib). 
An empirical estimate of the phase-two component of the variance can be obtained by averaging over the 5,000 replications the mean squared differences between the parameter estimate (from SCC, USCC, SCC.Calib or USCC.Calib) and that obtained with the entire cohort (Breslow et al., 2009; Lin, 2000).
WEB TABLE 21 to WEB TABLE 26 display the empirical phase-two component of the variance and the mean of estimated phase-two components of the variance for , ,  and  for  and , respectively. The estimated and empirical quantities agree well, and thus suggest an appropriate estimation of the phase-two component of the variance with Equation (14) and Equation (18) in Section 3.3 and Section 4.3 in the Main Document (for design weights or calibrated weights, respectively). And as expected, the phase-two component of the variance is smaller with calibrated weights than with design weights.
E.5 [bookmark: _Toc152844954] Additional simulations, with design weights poststratified on the number of non-cases
In the simulation in Section 7 in the Main Document and in Web Appendix D.2, the results for SCC and USCC were obtained from using the design weights. In the literature, several authors computed the design weights after having redefined the strata by excluding the cases (Borgan et al., 2000; Samuelsen et al., 2007); this amounts to poststratification of the weights on the number of non-cases. In this Web Appendix, we performed the same simulations as before, except that in addition to estimation with SCC and USCC, estimation was also performed using the stratified case-cohort with post-stratified weights (SCC.Poststrat); and the unstratified case-cohort with post-stratified weights (USCC.Poststrat). 
The ratio of the empirical variance with SCC to the empirical variance with SCC.Poststrat and  the ratio of the empirical variance with USCC to the empirical variance with USCC.Poststrat, are displayed for  ,  and  (WEB TABLE 27) and for , with  and  (WEB TABLE 28). These ratios measure the efficiency gain from using the post-stratified weights instead of the design weights, with the stratified case-cohort and with the unstratified case-cohort designs, respectively. The ratios are all close to one, indicating almost no improvement with poststratification of the weights on the number of non-cases.
E.6 [bookmark: _Toc152844955] Additional simulations, with weights calibrated using weaker proxies

 In the simulations in Section 7 in the Main Document and in Web Appendix D.2, the results for SCC.Calib were obtained by using proxies , with ,  , and thus such that . In this Section, we performed the same simulations, except that we used ,  so that .
WEB TABLE 29 and WEB TABLE 30 display the estimation results with SCC.Calib for the log-relative hazard  and the pure risk with profile , respectively. Because of the weaker proxy for , the robust variance formula overestimated the variance and yielded supra-nominal confidence interval coverage in many scenarios. In addition, the efficiency gain is more modest than with the stronger proxy; see empirical variances in WEB TABLE 9 and WEB TABLE 15 in Web Appendix D.2.
	SCC
	SCC.Calib
	USCC
	USCC.Calib
	
	
	
	

	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	
	
	
	

	0.00335
	0.00319
	0.00226
	0.00228
	0.00724
	0.00689
	0.00313
	0.00304
	5000
	2
	0.02
	-0.2

	0.00159
	0.0015
	0.00108
	0.00107
	0.00342
	0.00325
	0.00145
	0.00141
	5000
	4
	0.02
	-0.2

	0.0016
	0.00148
	0.00108
	0.00104
	0.00348
	0.00331
	0.00138
	0.00138
	10000
	2
	0.02
	-0.2

	0.00072
	0.00071
	0.00050
	0.00049
	0.00161
	0.00157
	0.00067
	0.00065
	10000
	4
	0.02
	-0.2

	0.00108
	0.00105
	0.00072
	0.00072
	0.00246
	0.00234
	0.00098
	0.00096
	5000
	2
	0.05
	-0.2

	0.00044
	0.00045
	0.00031
	0.00031
	0.00101
	0.00103
	0.00042
	0.00042
	5000
	4
	0.05
	-0.2

	0.00051
	0.00051
	0.00036
	0.00035
	0.00116
	0.00115
	0.00046
	0.00046
	10000
	2
	0.05
	-0.2

	0.00022
	0.00022
	0.00015
	0.00015
	0.00050
	0.00051
	0.00021
	0.00020
	10000
	4
	0.05
	-0.2

	0.00042
	0.00042
	0.00027
	0.00027
	0.00095
	0.00093
	0.00038
	0.00038
	5000
	2
	0.1
	-0.2

	0.00014
	0.00014
	9.00E-05
	9.00E-05
	0.00034
	0.00033
	0.00014
	0.00013
	5000
	4
	0.1
	-0.2

	0.00022
	0.00021
	0.00013
	0.00013
	0.00046
	0.00046
	0.00019
	0.00019
	10000
	2
	0.1
	-0.2

	7.00E-05
	7.00E-05
	4.00E-05
	4.00E-05
	0.00017
	0.00017
	7.00E-05
	7.00E-05
	10000
	4
	0.1
	-0.2



[bookmark: _Ref150250525]WEB TABLE 21- Empirical phase-two component of the variance and mean of estimated phase-two components of the variance of log-relative hazard parameter  for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts
	SCC
	SCC.Calib
	USCC
	USCC.Calib
	
	
	
	

	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	
	
	
	

	0.00321
	0.00314
	0.00085
	0.00084
	0.00851
	0.00838
	0.00082
	0.00085
	5000
	2
	0.02
	0.25

	0.00153
	0.00148
	0.00039
	0.00039
	0.00399
	0.00395
	0.00037
	0.00038
	5000
	4
	0.02
	0.25

	0.00152
	0.00146
	0.00034
	0.00035
	0.00396
	0.00405
	0.00034
	0.00034
	10000
	2
	0.02
	0.25

	0.00074
	7.00E-04
	0.00017
	0.00017
	0.00198
	0.00192
	0.00016
	0.00015
	10000
	4
	0.02
	0.25

	0.00113
	0.00109
	0.00026
	0.00025
	0.00287
	0.00288
	0.00022
	0.00023
	5000
	2
	0.05
	0.25

	0.00047
	0.00048
	0.00011
	0.00011
	0.00125
	0.00126
	0.00010
	0.00010
	5000
	4
	0.05
	0.25

	0.00054
	0.00053
	0.00012
	0.00012
	0.00142
	0.00142
	0.00010
	0.00010
	10000
	2
	0.05
	0.25

	0.00025
	0.00024
	5.00E-05
	5.00E-05
	6.00E-04
	0.00063
	4.00E-05
	4.00E-05
	10000
	4
	0.05
	0.25

	0.00047
	0.00047
	0.00010
	0.00010
	0.00115
	0.00116
	8.00E-05
	8.00E-05
	5000
	2
	0.1
	0.25

	0.00017
	0.00017
	4.00E-05
	4.00E-05
	0.00041
	0.00041
	3.00E-05
	3.00E-05
	5000
	4
	0.1
	0.25

	0.00024
	0.00023
	5.00E-05
	5.00E-05
	0.00058
	0.00058
	4.00E-05
	4.00E-05
	10000
	2
	0.1
	0.25

	8.00E-05
	8.00E-05
	2.00E-05
	2.00E-05
	2.00E-04
	0.00021
	1.00E-05
	1.00E-05
	10000
	4
	0.1
	0.25



WEB TABLE 22- Empirical phase-two component of the variance and mean of estimated phase-two components of the variance of log-relative hazard parameter  for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts
	SCC
	SCC.Calib
	USCC
	USCC.Calib
	
	
	
	

	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	
	
	
	

	0.00689
	0.0065
	0.00303
	0.00289
	0.00757
	0.0072
	0.00336
	0.00326
	5000
	2
	0.02
	-0.3

	0.00317
	0.00306
	0.00138
	0.00135
	0.00363
	0.00341
	0.00159
	0.00152
	5000
	4
	0.02
	-0.3

	0.00322
	0.00310
	0.00128
	0.00132
	0.00359
	0.00347
	0.00152
	0.00149
	10000
	2
	0.02
	-0.3

	0.00157
	0.00148
	0.00065
	0.00063
	0.00174
	0.00165
	0.00071
	0.00070
	10000
	4
	0.02
	-0.3

	0.0023
	0.00218
	0.00097
	0.00092
	0.00248
	0.00244
	0.00104
	0.00103
	5000
	2
	0.05
	-0.3

	0.00092
	0.00094
	0.00039
	0.00040
	0.00112
	0.00108
	0.00048
	0.00045
	5000
	4
	0.05
	-0.3

	0.00116
	0.00108
	0.00046
	0.00045
	0.00119
	0.00121
	0.00049
	0.00050
	10000
	2
	0.05
	-0.3

	0.00046
	0.00047
	0.00019
	0.00019
	0.00053
	0.00053
	0.00022
	0.00022
	10000
	4
	0.05
	-0.3

	0.00086
	0.00085
	0.00035
	0.00035
	0.00104
	0.00097
	0.00043
	0.00041
	5000
	2
	0.1
	-0.3

	0.00028
	0.00029
	0.00012
	0.00012
	0.00035
	0.00035
	0.00015
	0.00014
	5000
	4
	0.1
	-0.3

	0.00043
	0.00042
	0.00018
	0.00017
	0.00049
	0.00048
	0.00020
	0.00020
	10000
	2
	0.1
	-0.3

	0.00014
	0.00014
	6.00E-05
	6.00E-05
	0.00017
	0.00017
	7.00E-05
	7.00E-05
	10000
	4
	0.1
	-0.3



WEB TABLE 23- Empirical phase-two component of the variance and mean of estimated phase-two components of the variance of log-relative hazard parameter  for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts
	SCC
	SCC.Calib
	USCC
	USCC.Calib
	
	
	
	

	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	
	
	
	

	0.00351
	0.00333
	0.00259
	0.00259
	0.00744
	0.00709
	0.00425
	0.00418
	5000
	2
	0.02
	-3.948

	0.00166
	0.00155
	0.00126
	0.00121
	0.00356
	0.00332
	0.00197
	0.00193
	5000
	4
	0.02
	-3.948

	0.00171
	0.00157
	0.00123
	0.00118
	0.00356
	0.00341
	0.00194
	0.00192
	10000
	2
	0.02
	-3.948

	0.00075
	0.00074
	0.00056
	0.00056
	0.00167
	0.00161
	0.00095
	0.00090
	10000
	4
	0.02
	-3.948

	0.00115
	0.00113
	0.00081
	0.00081
	0.00253
	0.0024
	0.00131
	0.0013
	5000
	2
	0.05
	-3.046

	0.00047
	0.00048
	0.00033
	0.00035
	0.00104
	0.00105
	0.00058
	0.00057
	5000
	4
	0.05
	-3.046

	0.00055
	0.00056
	0.00040
	0.00039
	0.00118
	0.00118
	0.00063
	0.00063
	10000
	2
	0.05
	-3.046

	0.00024
	0.00024
	0.00017
	0.00017
	0.00052
	0.00052
	0.00028
	0.00028
	10000
	4
	0.05
	-3.046

	0.00046
	0.00045
	0.00030
	0.00030
	0.00098
	0.00095
	0.00049
	0.00049
	5000
	2
	0.1
	-2.377

	0.00015
	0.00014
	0.00010
	0.00010
	0.00035
	0.00034
	0.00017
	0.00017
	5000
	4
	0.1
	-2.377

	0.00023
	0.00022
	0.00015
	0.00015
	0.00047
	0.00047
	0.00024
	0.00024
	10000
	2
	0.1
	-2.377

	7.00E-05
	7.00E-05
	5.00E-05
	5.00E-05
	0.00017
	0.00017
	9.00E-05
	9.00E-05
	10000
	4
	0.1
	-2.377



WEB TABLE 24- Empirical phase-two component of the variance and mean of estimated phase-two components of the variance of log-pure risk , with  and , for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts 
	SCC
	SCC.Calib
	USCC
	USCC.Calib
	
	
	
	

	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	
	
	
	

	0.01449
	0.01409
	0.00653
	0.00678
	0.04344
	0.04106
	0.00978
	0.00949
	5000
	2
	0.02
	-5.201

	0.00717
	0.00657
	0.00311
	0.00313
	0.02038
	0.01939
	0.00447
	0.00432
	5000
	4
	0.02
	-5.201

	0.00689
	0.00647
	0.00294
	0.0029
	0.0198
	0.0197
	0.00418
	0.00405
	10000
	2
	0.02
	-5.201

	0.00316
	0.00307
	0.0014
	0.00136
	0.00987
	0.00937
	0.00192
	0.0019
	10000
	4
	0.02
	-5.201

	0.00484
	0.00464
	0.00192
	0.00192
	0.01414
	0.01378
	0.00285
	0.00271
	5000
	2
	0.05
	-4.288

	0.002
	0.00199
	0.00081
	8.00E-04
	0.00625
	0.00607
	0.0012
	0.00119
	5000
	4
	0.05
	-4.288

	0.00224
	0.00226
	0.00094
	9.00E-04
	0.00686
	0.0068
	0.00126
	0.00128
	10000
	2
	0.05
	-4.288

	0.00099
	0.00097
	0.00037
	0.00038
	0.00286
	0.00299
	0.00058
	0.00056
	10000
	4
	0.05
	-4.288

	0.00192
	0.00188
	0.00070
	0.00068
	0.00541
	0.00541
	0.00101
	0.00101
	5000
	2
	0.1
	-3.602

	0.00060
	0.00061
	0.00020
	0.00020
	0.00193
	0.00193
	0.00037
	0.00036
	5000
	4
	0.1
	-3.602

	0.00094
	0.00093
	0.00031
	0.00033
	0.00271
	0.00269
	0.00049
	0.00049
	10000
	2
	0.1
	-3.602

	0.00030
	0.00030
	0.00010
	0.00010
	0.00094
	0.00096
	0.00018
	0.00017
	10000
	4
	0.1
	-3.602



WEB TABLE 25- Empirical phase-two component of the variance and mean of estimated phase-two components of the variance of log-pure risk , with  and , for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts
	SCC
	SCC.Calib
	USCC
	USCC.Calib
	
	
	
	

	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	Empir phase-two var
	Phase-two comp in 
	
	
	
	

	0.01111
	0.01003
	0.00703
	0.0068
	0.01593
	0.01523
	0.00894
	0.00863
	5000
	2
	0.02
	-4.702

	0.00504
	0.00471
	0.00316
	0.00317
	0.00787
	0.00727
	0.00409
	0.00402
	5000
	4
	0.02
	-4.702

	0.00516
	0.00468
	0.00301
	0.00301
	0.00769
	0.00728
	0.00395
	0.00383
	10000
	2
	0.02
	-4.702

	0.00229
	0.00222
	0.00147
	0.00142
	0.00367
	0.00347
	0.00182
	0.00181
	10000
	4
	0.02
	-4.702

	0.00338
	0.00321
	0.00208
	0.00202
	0.00525
	0.00502
	0.00265
	0.00257
	5000
	2
	0.05
	-3.793

	0.00134
	0.00138
	0.00086
	0.00086
	0.00224
	0.00222
	0.00118
	0.00113
	5000
	4
	0.05
	-3.793

	0.00168
	0.00157
	0.00099
	0.00097
	0.00249
	0.00247
	0.00121
	0.00124
	10000
	2
	0.05
	-3.793

	0.00068
	0.00067
	0.00041
	0.00041
	0.00106
	0.00109
	0.00055
	0.00054
	10000
	4
	0.05
	-3.793

	0.00121
	0.00122
	0.00074
	0.00073
	0.00207
	0.00195
	0.00101
	0.00096
	5000
	2
	0.1
	-3.111

	0.00039
	0.00039
	0.00024
	0.00024
	0.00069
	7.00E-04
	0.00035
	0.00034
	5000
	4
	0.1
	-3.111

	0.00061
	0.00060
	0.00035
	0.00036
	0.00099
	0.00096
	0.00047
	0.00047
	10000
	2
	0.1
	-3.111

	0.00019
	0.00019
	0.00012
	0.00012
	0.00035
	0.00034
	0.00017
	0.00017
	10000
	4
	0.1
	-3.111



[bookmark: _Ref150250528]WEB TABLE 26- Empirical phase-two component of the variance and mean of estimated phase-two components of the variance of log-pure risk , with  and , for different sampling designs and methods of analysis and variance estimation in 5,000 simulated cohorts

	
	
	
	
	
	

	SCC / SCC.Poststrat
	USCC / USCC.Poststrat
	SCC / SCC.Poststrat
	USCC / USCC.Poststrat
	SCC / SCC.Poststrat
	USCC / USCC.Poststrat
	
	
	

	1.002
	1
	1.001
	1
	1
	1
	5000
	2
	0.02

	1.003
	1
	1.003
	1
	1
	1
	5000
	4
	0.02

	1.001
	1
	1.004
	1
	1
	1
	10000
	2
	0.02

	1
	1
	1.002
	1
	1
	1
	10000
	4
	0.02

	1.005
	1
	1.004
	1
	1
	1
	5000
	2
	0.05

	1.001
	1
	1
	1
	1
	1
	5000
	4
	0.05

	1.006
	1
	1.006
	1
	1
	1
	10000
	2
	0.05

	1.004
	1
	1.004
	1
	1
	1
	10000
	4
	0.05

	1.015
	1
	1.011
	1
	1
	1
	5000
	2
	0.1

	1
	1
	1.006
	1
	1
	1
	5000
	4
	0.1

	1.012
	1
	1.01
	1
	1
	1
	10000
	2
	0.1

	1.004
	1
	1.003
	1
	1
	1
	10000
	4
	0.1


[bookmark: _Ref116572351]WEB TABLE 27- Ratio of the empirical variance with SCC to the empirical variance with SCC. Poststrat and ratio of the empirical variance with USCC to the empirical variance with USCC.Poststrat, for the log-relative hazard parameters ,  and , from 5,000 simulated cohorts. The ratio is a measure of efficiency gain from using the poststratified weights
	
	
	
	
	
	

	SCC / SCC.Poststrat
	USCC / USCC.Poststrat
	SCC / SCC.Poststrat
	USCC / USCC.Poststrat
	SCC / SCC.Poststrat
	USCC / USCC.Poststrat
	
	
	

	1.005
	1.005
	1.006
	1.001
	1.003
	1
	5000
	2
	0.02

	1.001
	1.002
	1.005
	0.999
	1.002
	1
	5000
	4
	0.02

	1.002
	1.003
	1.006
	1.001
	1
	1.001
	10000
	2
	0.02

	1.002
	1.003
	1.002
	1.001
	1.001
	1
	10000
	4
	0.02

	1.009
	1.005
	1.007
	1.002
	1.008
	1.002
	5000
	2
	0.05

	1.008
	1.005
	1
	1.001
	1.002
	1.001
	5000
	4
	0.05

	1.005
	1.005
	1.008
	1.001
	1.007
	1.003
	10000
	2
	0.05

	1.004
	1
	1.005
	1.001
	1.005
	1.002
	10000
	4
	0.05

	1.018
	1.011
	1.012
	1.003
	1.011
	1.006
	5000
	2
	0.1

	1.005
	1.001
	1.006
	1
	1.002
	1.002
	5000
	4
	0.1

	1.019
	1.007
	1.01
	1.001
	1.006
	1.001
	10000
	2
	0.1

	1.002
	1.003
	1.004
	1
	1.004
	1.002
	10000
	4
	0.1


[bookmark: _Ref116572354]WEB TABLE 28- Ratio of the empirical variance with SCC to the empirical variance with SCC. Poststrat and ratio of the empirical variance with USCC to the empirical variance with USCC.Poststrat, for pure risks , with  and , from 5,000 simulated cohorts. The ratio is a measure of efficiency gain from using the poststratified weights 

	SCC.Calib
	
	
	
	

	Empirical variance
	Mean of estimated variance
	Coverage of 95% CIs
	
	
	
	

	
	
	
	
	
	
	
	
	

	0.0181
	0.019
	0.0181
	0.9582*
	0.9532
	5000
	2
	0.02
	-0.2

	0.0159
	0.0164
	0.016
	0.9548
	0.9518
	5000
	4
	0.02
	-0.2

	0.0085
	0.009
	0.0086
	0.9562*
	0.9512
	10000
	2
	0.02
	-0.2

	0.0076
	0.0079
	0.0077
	0.9552
	0.9512
	10000
	4
	0.02
	-0.2

	0.0069
	0.0071
	0.0068
	0.9532
	0.9482
	5000
	2
	0.05
	-0.2

	0.0061
	0.0063
	0.0061
	0.9512
	0.9492
	5000
	4
	0.05
	-0.2

	0.0033
	0.0035
	0.0033
	0.9576*
	0.952
	10000
	2
	0.05
	-0.2

	0.0031
	0.0031
	0.003
	0.9512
	0.9496
	10000
	4
	0.05
	-0.2

	0.0033
	0.0034
	0.0033
	0.9592*
	0.9544
	5000
	2
	0.1
	-0.2

	0.0031
	0.0031
	0.003
	0.9476
	0.947
	5000
	4
	0.1
	-0.2

	0.0016
	0.0017
	0.0016
	0.9554
	0.952
	10000
	2
	0.1
	-0.2

	0.0015
	0.0015
	0.0015
	0.9518
	0.9506
	10000
	4
	0.1
	-0.2


[bookmark: _Ref119077757]WEB TABLE 29- Estimation results with SCC.Calib (with weaker proxy of ) for the log-relative hazard , from using different variance estimation methods in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]


	SCC.Calib
	
	
	
	

	Empirical variance
	Mean of estimated variance
	Coverage of 95% CIs
	
	
	
	

	
	
	
	
	
	
	
	
	

	0.0292
	0.0307
	0.0291
	0.957*
	0.9516
	5000
	2
	0.02
	-3.948

	0.0269
	0.0277
	0.0269
	0.9526
	0.9492
	5000
	4
	0.02
	-3.948

	0.014
	0.0147
	0.014
	0.9588*
	0.9546
	10000
	2
	0.02
	-3.948

	0.0128
	0.0134
	0.013
	0.957*
	0.953
	10000
	4
	0.02
	-3.948

	0.0106
	0.0113
	0.0108
	0.9618*
	0.9554
	5000
	2
	0.05
	-3.046

	0.0105
	0.0104
	0.0102
	0.946
	0.9446
	5000
	4
	0.05
	-3.046

	0.0053
	0.0056
	0.0053
	0.9544
	0.9488
	10000
	2
	0.05
	-3.046

	0.005
	0.0051
	0.005
	0.9538
	0.9506
	10000
	4
	0.05
	-3.046

	0.005
	0.0053
	0.0051
	0.953
	0.9492
	5000
	2
	0.1
	-2.377

	0.005
	0.0049
	0.0048
	0.9486
	0.947
	5000
	4
	0.1
	-2.377

	0.0025
	0.0026
	0.0025
	0.957*
	0.9542
	10000
	2
	0.1
	-2.377

	0.0025
	0.0024
	0.0024
	0.9476
	0.9462
	10000
	4
	0.1
	-2.377


[bookmark: _Ref119077760]WEB TABLE 30- Estimation results with SCC.Calib (with weaker proxy of ) for the pure risk with profile , from using different variance estimation methods in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]

Web Appendix F. [bookmark: _Toc152844956]PHASE-TWO MISSING DATA WHEN THE PHASE-THREE DESIGN SAMPLING PROBABILITIES ARE UNKNOWN
F.1 [bookmark: _Ref120087932][bookmark: _Toc152844957] Derivation of the influence functions
We let  denote the influence of subject  in stratum  on , ,, .
As , then, following Graubard and Fears (2005), we know that
 ,
and as a result
.
We can then write 
,
with ,
and .
Then, we know that . We can rewrite this estimating equation as , because  for any subject  in stratum  such that  (i.e., all the cases are included in the phase-two sample and have unit phase-two sampling weights). As a result, and following the similar arguments as for , we know
	,
	[bookmark: _Ref120107350](3)


With ,
,
,
,
,
,
,
,
,
,
and  .
Note, ,  and thus  and the term between brackets in Equation (3) are linear combinations of . Hence
,
and we can write
,
with ,
and ,
 and where
 .
Then we know , as we estimate the baseline hazard non-parametrically by , and thus 
  .
As a result,
,
and we can write , with 
, 
and ,
and where , 
and .
Note, , and thus  and , are linear combinations of the increments  and . Thus , that we can write
,
with , 
and , and we finally have 
,
that we can write ,  
with  , 
and .
Observe that for any , if subject  in stratum  is in the phase-two sample but not in the phase-three sample, then  is zero. However,  is usually non-zero. In particular, such individual affects  through his/her influence on , as he/she is used for the estimation of the phase-three sampling weights.
F.2 [bookmark: _Ref112857957][bookmark: _Toc152844958] Variance decomposition and estimation
As mentioned in Section 5.5. in the Main Document, for any , using the law of total covariance and the law of total expectation, we can decompose  as
,
where  denote the information from the whole cohort, and  denote the information from the phase-two sample.
For any , we know that ,  if individuals  and , , are both non-cases in stratum , and  if  and/or , , is a case in stratum . In addition,  if individuals  and  are in stratum  and stratum , respectively, with . Thus,  if both  and , , are non-cases in stratum ,  if  and/or  is a case in stratum ,  if  and  are in stratum  and stratum , respectively, with ,  if  is a non-case in stratum , and  if   is a case in stratum . In addition, because the third phase of sampling is Bernoulli,  and  if , thus  if  and ; and obviously  and  in stratum  and stratum , . For our notation, we will also use , for , because   , 
and we will also use , for , ,  and , for .
We have shown in Web Appendix E.1 that for any , , with . We have
,
, 
and we have 
,
as indeed  is fixed conditional on . Then we have 
,
and
,
,
,
and 
,
.
Finally, 
,
which can be estimated by  ,
that is by ,
or again by . 
Then ,  
that can be estimated by
,
that is by
,
as indeed , and 
, that can be estimated by . 
As a result,  can be estimated by
.
Note that we can rewrite this quantity as
,
or also as
.
Web Appendix G. [bookmark: _Toc152844959]PHASE-TWO MISSING DATA WHEN THE PHASE-THREE DESIGN SAMPLING PROBABILITIES ARE KNOWN
G.1 [bookmark: _Toc152844960] Parameters estimation
Here, we assume that the phase-three design sampling probabilities are known; in that case, the phase-three design weights  and variances  are known too, and do not need to be estimated, , . From the available data, we estimate the log-relative hazard by solving in  the estimating equation
,
with  and , and we estimate the baseline hazard point mass at time  by . We then estimate the cumulative baseline hazard up to time  by , and we finally estimate the pure risk as 
.
We assume that failure time and case-status are known for all  individuals in the cohort; then, and as in the Main Document, we leave the numerator of the modified non-parametric Breslow estimator unchanged. In addition, observe that the estimating equation given above could be rewritten as  and that  could be rewritten as , as indeed all the cases are initially included in the stratified case-cohort (i.e., included in the phase-two sample) and have unit phase-two sampling weights, and thus  for any subject  in stratum  such that .
G.2 [bookmark: _Ref120087578][bookmark: _Toc152844961] Derivation of the influence functions
We let  denote the influence of subject  in stratum  on , ,, . Because the derivations are similar to that in Web Appendices B.1 and C.2 we do not give details. We have 
,
with , 
 ,
and . 
Then , with  and  . 
Note that  and are linear combinations of the increments  and . Hence , with , . Finally, , with , , and with
 , 
, 
and .
Here,  is zero if subject  in stratum  has not been sampled in both the second and third phase of sampling, ,; thus, a case may have a zero influence on . On the other hand, ,  and  are also zero if subject  in stratum  has not been sampled in both the second and third phase of sampling, but ,  and  may be non-zero. Indeed, because we choose not to reweight the numerator of the Breslow estimator (i.e., we choose to use the actual failure times of the observed cases), even if case  in stratum  has missing covariate data (i.e., has not been sampled in the third phase of sampling), he/she has a non-zero influence on , equal to , at her/his time of failure , and subsequently may have a non-zero influence on  and . 
G.3 [bookmark: _Ref117696854][bookmark: _Toc152844962] Variance decomposition and estimation from influence functions
For any , the variance based on the influences is . Using the law of total covariance and the law of total expectation, it can be decomposed as 
,
where  denote the information from the whole cohort, and  denote the information from the phase-two sample. 
We have shown in Web Appendix F.2 that , with . Using similar arguments as in Web Appendix E.2, we have
,
, 
and we have 
,
as indeed  is fixed conditional on .
Then we have 
,
,
and
,
,
, 
as indeed any pair of individuals  and  in stratum , , such that  is necessarily such that , and 
,
.
Finally, 
,
and can be estimated by 
,
that is by
,
and 
, 
that can be estimated by
,
that is by,
and , that can be estimated by , that is by .
As a result,  can be estimated by
,
that we can rewrite
	,
	[bookmark: _Ref117696868](4)


as indeed , and  ,  , ,. 
Note, when we assume that the are known, and because the third phase of sampling is Bernoulli, we could collapse the phase-two and phase-three into a single sampling phase. The variance estimate given above in Equation (4) and written with only two components, corresponds to the form we would obtain directly when the second and third phases of sampling are collapsed into a single phase of sampling. 

Web Appendix H. [bookmark: _Ref150260895][bookmark: _Toc152844963]SIMULATIONS WITH MISSING PHASE-TWO DATA
H.1 [bookmark: _Toc152844964]Simulation design
We simulated cohorts with   as in Section 7 in the Main Document. We  sampled independently across the  strata, defined by , fixed numbers of individuals, , with , , and where  is the floor function. These individuals, in addition to the remaining cases, constituted the phase-two sample. In parallel, we sampled individuals from the   strata defined by case status, with phase-three sampling probabilities . In other words, we assumed that cases always had a higher probability of missing covariate information, for example due to stored blood samples being previously used. Finally, we regarded the individuals who were in both samples, i.e., individuals with complete covariate data, as the phase-three sample.
Phase-two sampling design weights were computed as in Section 3.3 in the Main Document, and phase-three sampling design weights were given by the inverse of the phase-three sampling probabilities. The overall sampling designs weights were then obtained from their product. However, in practice, the phase-three sampling design weights, , are usually unknown. We thus estimated the phase-three sampling design weights as in Section 5.2 in the Main Document; the overall estimated sampling designs weights were then obtained from the product with the known phase-two sampling design weights.
For each scenario, we simulated 5,000 cohorts. We estimated the log-relative hazard  and pure risks  in time interval  and for covariate profiles , using: the stratified case-cohort with estimated design weights (SCC.Est); the stratified case-cohort with true design weights (SCC.True); the unstratified case-cohort with estimated design weights (USCC.Est); and the unstratified case-cohort with true design weights (USCC.True). For each simulated realization, we then estimated their variances. For SCC.Est, we used: the variance estimate with superpopulation, phase-two and phase-three variance components () from Equation (22) in Section 5.5 the Main Document or in Web Appendix E.2; and the robust variance estimate () computed as in Section 3.3 or Section 4.3 in the Main Document but with the influences given in Section 5.4 in the Main document or in Web Appendix E.1. For SCC.True, we used: the variance estimate with superpopulation, phase-two and phase-three variance components () from Equation (4) in Web Appendix F.3; and  computed as in Section 3.3 or Section 4.3 in the Main Document but with the influences given in Web Appendix F.2. For USCC.Est and USCC.True, we used similar variance estimates, with  . An alternative was also to treat the estimated design weights as if they were the true known ones, and to estimate the variance as in Web Appendix F.3 (SCC.Naive and USCC.Naive). As a point of reference, we also estimated these parameters using the data from the whole cohort (Cohort).
H.2 [bookmark: _Toc152844965]Simulation results
WEB TABLE 31 to WEB TABLE 42 display the coverages of 95% CIs, and WEB TABLE 43 to WEB TABLE 54 display the mean of estimated variances and empirical variances, for , ,  and ,  and , respectively. For brevity, we left out results for  10,000 and   0.1.  Again, the robust variance overestimated the variance and yielded supra-nominal confidence interval coverage for log-relative hazards and pure risks with stratified designs in most of the scenarios, and for pure risk with unstratified designs in most of the scenarios. On the other hand, variance estimation properly accounting for the sampling features yielded proper coverage in most of the scenarios. Using the estimated design weights led to similar performance as using the true design weights. In particular, in the present simulation, treating the estimated weights as if they were the true known ones, and using the simpler variance formula given in Web Appendix F.3, led to similar performance as using the more complex influence-based variance given in Equation (22) in the Main Document. However, this was not the case in non-reported simulations with larger proportions missing. We therefore recommend accounting for the variability from estimation of the phase-three weights as in Equation (22) in the Main Document. Using estimated weights in SCC.Est and SCC.Naive (respectively USCC.Est and USCC.Naive) yielded negligible, if any, gain of efficiency compared to SCC.True (respectively USCC.True) in the present simulations.
	Cohort
	SCC.True
	SCC.Est
	SCC.Naive
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	0.9504
	0.969*
	0.9574*
	0.969*
	0.9574*
	0.969*
	0.9574*
	5000
	2
	0.02
	(0.9,0.8)
	-0.2

	0.9504
	0.9694*
	0.9554
	0.9694*
	0.9554
	0.9694*
	0.9554
	5000
	2
	0.02
	(0.98,0.9)
	-0.2

	0.943*
	0.9534
	0.9474
	0.9536
	0.9474
	0.9536
	0.9474
	5000
	4
	0.02
	(0.9,0.8)
	-0.2

	0.943*
	0.9568*
	0.948
	0.957*
	0.948
	0.957*
	0.948
	5000
	4
	0.02
	(0.98,0.9)
	-0.2

	0.9478
	0.9652*
	0.953
	0.9652*
	0.953
	0.9652*
	0.953
	10000
	2
	0.02
	(0.9,0.8)
	-0.2

	0.9478
	0.9664*
	0.9534
	0.9662*
	0.9534
	0.9662*
	0.9534
	10000
	2
	0.02
	(0.98,0.9)
	-0.2

	0.9482
	0.9542
	0.9462
	0.9542
	0.9462
	0.9542
	0.9462
	10000
	4
	0.02
	(0.9,0.8)
	-0.2

	0.9482
	0.9572*
	0.9474
	0.9572*
	0.9474
	0.9572*
	0.9474
	10000
	4
	0.02
	(0.98,0.9)
	-0.2

	0.9486
	0.9638*
	0.9548
	0.9638*
	0.9546
	0.9638*
	0.9546
	5000
	2
	0.05
	(0.9,0.8)
	-0.2

	0.9486
	0.96*
	0.9472
	0.96*
	0.947
	0.96*
	0.947
	5000
	2
	0.05
	(0.98,0.9)
	-0.2

	0.9462
	0.9506
	0.944
	0.9506
	0.9442
	0.9506
	0.9442
	5000
	4
	0.05
	(0.9,0.8)
	-0.2

	0.9462
	0.955
	0.9474
	0.9548
	0.9476
	0.9548
	0.9476
	5000
	4
	0.05
	(0.98,0.9)
	-0.2

	0.9486
	0.9654*
	0.9536
	0.9654*
	0.9536
	0.9654*
	0.9536
	10000
	2
	0.05
	(0.9,0.8)
	-0.2

	0.9486
	0.966*
	0.9498
	0.966*
	0.95
	0.966*
	0.95
	10000
	2
	0.05
	(0.98,0.9)
	-0.2

	0.948
	0.9554
	0.9496
	0.9554
	0.9496
	0.9554
	0.9496
	10000
	4
	0.05
	(0.9,0.8)
	-0.2

	0.948
	0.9594*
	0.9514
	0.9596*
	0.9514
	0.9596*
	0.9514
	10000
	4
	0.05
	(0.98,0.9)
	-0.2

	0.949
	0.9574*
	0.947
	0.9574*
	0.9474
	0.9574*
	0.9474
	5000
	2
	0.1
	(0.9,0.8)
	-0.2

	0.949
	0.9592*
	0.9484
	0.9594*
	0.9484
	0.9594*
	0.9484
	5000
	2
	0.1
	(0.98,0.9)
	-0.2

	0.9494
	0.952
	0.9486
	0.9518
	0.9484
	0.9518
	0.9484
	5000
	4
	0.1
	(0.9,0.8)
	-0.2

	0.9494
	0.954
	0.9494
	0.9536
	0.9494
	0.9536
	0.9494
	5000
	4
	0.1
	(0.98,0.9)
	-0.2


[bookmark: _Ref118196279][bookmark: _Hlk119923672]WEB TABLE 31- Coverage of 95% CIs for log-relative hazard parameter  from stratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]
	Cohort
	USCC.True
	USCC.Est
	USCC.Naive
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	0.9504
	0.9576*
	0.9576*
	0.9576*
	0.9578*
	0.9576*
	0.9578*
	5000
	2
	0.02
	(0.9,0.8)
	-0.2

	0.9504
	0.9564*
	0.9566*
	0.956
	0.9566*
	0.956
	0.9566*
	5000
	2
	0.02
	(0.98,0.9)
	-0.2

	0.943*
	0.9514
	0.9514
	0.9514
	0.9514
	0.9514
	0.9514
	5000
	4
	0.02
	(0.9,0.8)
	-0.2

	0.943*
	0.9486
	0.9486
	0.9486
	0.9486
	0.9486
	0.9486
	5000
	4
	0.02
	(0.98,0.9)
	-0.2

	0.9478
	0.9542
	0.9542
	0.9542
	0.9542
	0.9542
	0.9542
	10000
	2
	0.02
	(0.9,0.8)
	-0.2

	0.9478
	0.9512
	0.9512
	0.9512
	0.9512
	0.9512
	0.9512
	10000
	2
	0.02
	(0.98,0.9)
	-0.2

	0.9482
	0.9458
	0.9458
	0.9458
	0.946
	0.9458
	0.946
	10000
	4
	0.02
	(0.9,0.8)
	-0.2

	0.9482
	0.948
	0.948
	0.948
	0.948
	0.948
	0.948
	10000
	4
	0.02
	(0.98,0.9)
	-0.2

	0.9486
	0.9504
	0.9504
	0.9506
	0.9508
	0.9506
	0.9508
	5000
	2
	0.05
	(0.9,0.8)
	-0.2

	0.9486
	0.9506
	0.9506
	0.9506
	0.9506
	0.9506
	0.9506
	5000
	2
	0.05
	(0.98,0.9)
	-0.2

	0.9462
	0.9492
	0.9492
	0.9492
	0.9492
	0.9492
	0.9492
	5000
	4
	0.05
	(0.9,0.8)
	-0.2

	0.9462
	0.9472
	0.9472
	0.9472
	0.9472
	0.9472
	0.9472
	5000
	4
	0.05
	(0.98,0.9)
	-0.2

	0.9486
	0.9474
	0.9476
	0.9476
	0.9476
	0.9476
	0.9476
	10000
	2
	0.05
	(0.9,0.8)
	-0.2

	0.9486
	0.9502
	0.9504
	0.9502
	0.9504
	0.9502
	0.9504
	10000
	2
	0.05
	(0.98,0.9)
	-0.2

	0.948
	0.9514
	0.9514
	0.9512
	0.9512
	0.9512
	0.9512
	10000
	4
	0.05
	(0.9,0.8)
	-0.2

	0.948
	0.95
	0.95
	0.95
	0.95
	0.95
	0.95
	10000
	4
	0.05
	(0.98,0.9)
	-0.2

	0.949
	0.9506
	0.9506
	0.9508
	0.9508
	0.9508
	0.9508
	5000
	2
	0.1
	(0.9,0.8)
	-0.2

	0.949
	0.95
	0.95
	0.9498
	0.9498
	0.9498
	0.9498
	5000
	2
	0.1
	(0.98,0.9)
	-0.2

	0.9494
	0.9482
	0.9482
	0.9484
	0.9484
	0.9484
	0.9484
	5000
	4
	0.1
	(0.9,0.8)
	-0.2

	0.9494
	0.9496
	0.9496
	0.9496
	0.9496
	0.9496
	0.9496
	5000
	4
	0.1
	(0.98,0.9)
	-0.2


WEB TABLE 32- Coverage of 95% CIs for log-relative hazard parameter  from unstratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]
	Cohort
	SCC.True
	SCC.Est
	SCC.Naive
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	0.9464
	0.9632*
	0.9486
	0.9634*
	0.9488
	0.9634*
	0.9488
	5000
	2
	0.02
	(0.9,0.8)
	0.25

	0.9464
	0.9662*
	0.947
	0.9662*
	0.9468
	0.9662*
	0.947
	5000
	2
	0.02
	(0.98,0.9)
	0.25

	0.9508
	0.9614*
	0.9524
	0.9614*
	0.9524
	0.9614*
	0.9524
	5000
	4
	0.02
	(0.9,0.8)
	0.25

	0.9508
	0.9614*
	0.95
	0.9614*
	0.95
	0.9614*
	0.95
	5000
	4
	0.02
	(0.98,0.9)
	0.25

	0.9474
	0.9676*
	0.9502
	0.9676*
	0.9502
	0.9676*
	0.9502
	10000
	2
	0.02
	(0.9,0.8)
	0.25

	0.9474
	0.9682*
	0.9512
	0.9682*
	0.9512
	0.9682*
	0.9512
	10000
	2
	0.02
	(0.98,0.9)
	0.25

	0.9488
	0.9612*
	0.949
	0.961*
	0.949
	0.961*
	0.949
	10000
	4
	0.02
	(0.9,0.8)
	0.25

	0.9488
	0.9634*
	0.951
	0.9636*
	0.9512
	0.9636*
	0.9512
	10000
	4
	0.02
	(0.98,0.9)
	0.25

	0.9508
	0.9658*
	0.9542
	0.9658*
	0.9546
	0.9658*
	0.9546
	5000
	2
	0.05
	(0.9,0.8)
	0.25

	0.9508
	0.9714*
	0.9574*
	0.9712*
	0.9574*
	0.9712*
	0.9574*
	5000
	2
	0.05
	(0.98,0.9)
	0.25

	0.9438*
	0.9546
	0.9466
	0.9546
	0.9464
	0.9546
	0.9464
	5000
	4
	0.05
	(0.9,0.8)
	0.25

	0.9438*
	0.9556
	0.9474
	0.9556
	0.9478
	0.9556
	0.9478
	5000
	4
	0.05
	(0.98,0.9)
	0.25

	0.95
	0.9594*
	0.9464
	0.9594*
	0.9464
	0.9594*
	0.9464
	10000
	2
	0.05
	(0.9,0.8)
	0.25

	0.95
	0.9652*
	0.9506
	0.965*
	0.9506
	0.965*
	0.9506
	10000
	2
	0.05
	(0.98,0.9)
	0.25

	0.9458
	0.959*
	0.9506
	0.9588*
	0.9504
	0.9588*
	0.9504
	10000
	4
	0.05
	(0.9,0.8)
	0.25

	0.9458
	0.9584*
	0.9498
	0.9582*
	0.9498
	0.9582*
	0.9498
	10000
	4
	0.05
	(0.98,0.9)
	0.25

	0.9492
	0.963*
	0.9492
	0.9628*
	0.9488
	0.9628*
	0.9488
	5000
	2
	0.1
	(0.9,0.8)
	0.25

	0.9492
	0.9664*
	0.9514
	0.9664*
	0.9514
	0.9664*
	0.9514
	5000
	2
	0.1
	(0.98,0.9)
	0.25

	0.954
	0.954
	0.9494
	0.9542
	0.9496
	0.9542
	0.9496
	5000
	4
	0.1
	(0.9,0.8)
	0.25

	0.954
	0.9552
	0.9496
	0.9554
	0.9494
	0.9556
	0.9494
	5000
	4
	0.1
	(0.98,0.9)
	0.25


WEB TABLE 33- Coverage of 95% CIs for log-relative hazard parameter  from stratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]
	Cohort
	USCC.True
	USCC.Est
	USCC.Naive
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	0.9464
	0.9484
	0.9486
	0.9484
	0.9486
	0.9484
	0.9486
	5000
	2
	0.02
	(0.9,0.8)
	0.25

	0.9464
	0.95
	0.9506
	0.95
	0.9506
	0.95
	0.9506
	5000
	2
	0.02
	(0.98,0.9)
	0.25

	0.9508
	0.9518
	0.9518
	0.9518
	0.9518
	0.9518
	0.9518
	5000
	4
	0.02
	(0.9,0.8)
	0.25

	0.9508
	0.9534
	0.9534
	0.9534
	0.9534
	0.9534
	0.9534
	5000
	4
	0.02
	(0.98,0.9)
	0.25

	0.9474
	0.9512
	0.9512
	0.9512
	0.9512
	0.9512
	0.9512
	10000
	2
	0.02
	(0.9,0.8)
	0.25

	0.9474
	0.9486
	0.9486
	0.9486
	0.9488
	0.9486
	0.9488
	10000
	2
	0.02
	(0.98,0.9)
	0.25

	0.9488
	0.951
	0.951
	0.9508
	0.951
	0.9508
	0.951
	10000
	4
	0.02
	(0.9,0.8)
	0.25

	0.9488
	0.9532
	0.9532
	0.953
	0.9532
	0.953
	0.9532
	10000
	4
	0.02
	(0.98,0.9)
	0.25

	0.9508
	0.9514
	0.9516
	0.9518
	0.952
	0.9518
	0.952
	5000
	2
	0.05
	(0.9,0.8)
	0.25

	0.9508
	0.9538
	0.954
	0.9538
	0.9538
	0.9538
	0.9538
	5000
	2
	0.05
	(0.98,0.9)
	0.25

	0.9438*
	0.9472
	0.9472
	0.947
	0.947
	0.947
	0.947
	5000
	4
	0.05
	(0.9,0.8)
	0.25

	0.9438*
	0.945
	0.9452
	0.9454
	0.9454
	0.9454
	0.9454
	5000
	4
	0.05
	(0.98,0.9)
	0.25

	0.95
	0.95
	0.95
	0.95
	0.95
	0.95
	0.95
	10000
	2
	0.05
	(0.9,0.8)
	0.25

	0.95
	0.9482
	0.9482
	0.9482
	0.9482
	0.9482
	0.9482
	10000
	2
	0.05
	(0.98,0.9)
	0.25

	0.9458
	0.954
	0.954
	0.9538
	0.9538
	0.9538
	0.9538
	10000
	4
	0.05
	(0.9,0.8)
	0.25

	0.9458
	0.9522
	0.9522
	0.952
	0.952
	0.952
	0.952
	10000
	4
	0.05
	(0.98,0.9)
	0.25

	0.9492
	0.9488
	0.949
	0.9488
	0.9488
	0.9488
	0.9488
	5000
	2
	0.1
	(0.9,0.8)
	0.25

	0.9492
	0.9504
	0.9504
	0.9504
	0.9504
	0.9504
	0.9504
	5000
	2
	0.1
	(0.98,0.9)
	0.25

	0.954
	0.9494
	0.9494
	0.9492
	0.9492
	0.9492
	0.9492
	5000
	4
	0.1
	(0.9,0.8)
	0.25

	0.954
	0.95
	0.95
	0.9498
	0.9498
	0.9498
	0.9498
	5000
	4
	0.1
	(0.98,0.9)
	0.25


WEB TABLE 34- Coverage of 95% CIs for log-relative hazard parameter  from unstratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]
	Cohort
	SCC.True
	SCC.Est
	SCC.Naive
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	0.9456
	0.9524
	0.9526
	0.9524
	0.9526
	0.9524
	0.9526
	5000
	2
	0.02
	(0.9,0.8)
	-0.3

	0.9456
	0.9538
	0.9548
	0.9534
	0.9546
	0.9534
	0.9546
	5000
	2
	0.02
	(0.98,0.9)
	-0.3

	0.9412*
	0.9492
	0.9494
	0.9492
	0.9496
	0.9492
	0.9496
	5000
	4
	0.02
	(0.9,0.8)
	-0.3

	0.9412*
	0.9462
	0.9462
	0.9462
	0.9462
	0.9462
	0.9462
	5000
	4
	0.02
	(0.98,0.9)
	-0.3

	0.9478
	0.9484
	0.949
	0.9486
	0.9492
	0.9486
	0.9492
	10000
	2
	0.02
	(0.9,0.8)
	-0.3

	0.9478
	0.9522
	0.9524
	0.9522
	0.9522
	0.9522
	0.9522
	10000
	2
	0.02
	(0.98,0.9)
	-0.3

	0.9448
	0.9514
	0.9514
	0.951
	0.951
	0.951
	0.951
	10000
	4
	0.02
	(0.9,0.8)
	-0.3

	0.9448
	0.949
	0.949
	0.949
	0.949
	0.949
	0.949
	10000
	4
	0.02
	(0.98,0.9)
	-0.3

	0.945
	0.949
	0.949
	0.9488
	0.949
	0.9488
	0.949
	5000
	2
	0.05
	(0.9,0.8)
	-0.3

	0.945
	0.944
	0.9442
	0.944
	0.9442
	0.944
	0.9442
	5000
	2
	0.05
	(0.98,0.9)
	-0.3

	0.952
	0.9556
	0.9556
	0.956
	0.956
	0.956
	0.956
	5000
	4
	0.05
	(0.9,0.8)
	-0.3

	0.952
	0.9558
	0.9558
	0.9558
	0.9558
	0.9558
	0.9558
	5000
	4
	0.05
	(0.98,0.9)
	-0.3

	0.9462
	0.952
	0.9518
	0.9524
	0.9524
	0.9524
	0.9524
	10000
	2
	0.05
	(0.9,0.8)
	-0.3

	0.9462
	0.9488
	0.949
	0.9488
	0.9488
	0.9488
	0.9488
	10000
	2
	0.05
	(0.98,0.9)
	-0.3

	0.9532
	0.9514
	0.9514
	0.9514
	0.9514
	0.9514
	0.9514
	10000
	4
	0.05
	(0.9,0.8)
	-0.3

	0.9532
	0.949
	0.949
	0.9486
	0.9486
	0.9486
	0.9486
	10000
	4
	0.05
	(0.98,0.9)
	-0.3

	0.9512
	0.9494
	0.9496
	0.9494
	0.9496
	0.9496
	0.9496
	5000
	2
	0.1
	(0.9,0.8)
	-0.3

	0.9512
	0.9476
	0.9476
	0.9476
	0.9476
	0.9476
	0.9476
	5000
	2
	0.1
	(0.98,0.9)
	-0.3

	0.9518
	0.9506
	0.9506
	0.9502
	0.9502
	0.9502
	0.9502
	5000
	4
	0.1
	(0.9,0.8)
	-0.3

	0.9518
	0.9512
	0.9512
	0.9514
	0.9514
	0.9514
	0.9514
	5000
	4
	0.1
	(0.98,0.9)
	-0.3


WEB TABLE 35- Coverage of 95% CIs for log-relative hazard parameter  from stratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]
	Cohort
	USCC.True
	USCC.Est
	USCC.Naive
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	0.9456
	0.951
	0.9512
	0.951
	0.9512
	0.951
	0.9512
	5000
	2
	0.02
	(0.9,0.8)
	-0.3

	0.9456
	0.9522
	0.9522
	0.9522
	0.9522
	0.9522
	0.9522
	5000
	2
	0.02
	(0.98,0.9)
	-0.3

	0.9412
	0.9456
	0.9458
	0.9456
	0.9456
	0.9456
	0.9456
	5000
	4
	0.02
	(0.9,0.8)
	-0.3

	0.9412
	0.9468
	0.947
	0.9468
	0.947
	0.9468
	0.947
	5000
	4
	0.02
	(0.98,0.9)
	-0.3

	0.9478
	0.9516
	0.9516
	0.9514
	0.9518
	0.9514
	0.9518
	10000
	2
	0.02
	(0.9,0.8)
	-0.3

	0.9478
	0.9496
	0.9496
	0.9496
	0.9496
	0.9496
	0.9496
	10000
	2
	0.02
	(0.98,0.9)
	-0.3

	0.9448
	0.9488
	0.9488
	0.9488
	0.9488
	0.9488
	0.9488
	10000
	4
	0.02
	(0.9,0.8)
	-0.3

	0.9448
	0.947
	0.947
	0.947
	0.947
	0.947
	0.947
	10000
	4
	0.02
	(0.98,0.9)
	-0.3

	0.945
	0.947
	0.947
	0.9468
	0.9468
	0.9468
	0.9468
	5000
	2
	0.05
	(0.9,0.8)
	-0.3

	0.945
	0.9508
	0.9508
	0.9508
	0.9508
	0.9508
	0.9508
	5000
	2
	0.05
	(0.98,0.9)
	-0.3

	0.952
	0.949
	0.949
	0.9488
	0.9488
	0.9488
	0.9488
	5000
	4
	0.05
	(0.9,0.8)
	-0.3

	0.952
	0.954
	0.954
	0.954
	0.954
	0.954
	0.954
	5000
	4
	0.05
	(0.98,0.9)
	-0.3

	0.9462
	0.9482
	0.9482
	0.9482
	0.9482
	0.9482
	0.9482
	10000
	2
	0.05
	(0.9,0.8)
	-0.3

	0.9462
	0.9474
	0.9476
	0.9472
	0.9472
	0.9472
	0.9472
	10000
	2
	0.05
	(0.98,0.9)
	-0.3

	0.9532
	0.9546
	0.9546
	0.9544
	0.9544
	0.9544
	0.9544
	10000
	4
	0.05
	(0.9,0.8)
	-0.3

	0.9532
	0.9574*
	0.9574*
	0.9574*
	0.9574*
	0.9574*
	0.9574*
	10000
	4
	0.05
	(0.98,0.9)
	-0.3

	0.9512
	0.9558
	0.9558
	0.956
	0.956
	0.956
	0.956
	5000
	2
	0.1
	(0.9,0.8)
	-0.3

	0.9512
	0.9554
	0.9554
	0.9556
	0.9556
	0.9556
	0.9556
	5000
	2
	0.1
	(0.98,0.9)
	-0.3

	0.9518
	0.95
	0.95
	0.9496
	0.9496
	0.9496
	0.9496
	5000
	4
	0.1
	(0.9,0.8)
	-0.3

	0.9518
	0.9498
	0.9498
	0.9496
	0.9496
	0.9496
	0.9496
	5000
	4
	0.1
	(0.98,0.9)
	-0.3


WEB TABLE 36- Coverage of 95% CIs for log-relative hazard parameter  from unstratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]
	Cohort
	SCC.True
	SCC.Est
	SCC.Naive
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	0.949
	0.9724*
	0.9548
	0.9716*
	0.9554
	0.973*
	0.9566
	5000
	2
	0.02
	(0.9,0.8)
	-3.948

	0.949
	0.9714*
	0.9524
	0.9706*
	0.9522
	0.9708*
	0.9528
	5000
	2
	0.02
	(0.98,0.9)
	-3.948

	0.9494
	0.9594*
	0.9486
	0.96*
	0.9498
	0.9608*
	0.9512
	5000
	4
	0.02
	(0.9,0.8)
	-3.948

	0.9494
	0.9598*
	0.9492
	0.9596*
	0.949
	0.9596*
	0.949
	5000
	4
	0.02
	(0.98,0.9)
	-3.948

	0.949
	0.9688*
	0.9508
	0.9692*
	0.9508
	0.9698*
	0.953
	10000
	2
	0.02
	(0.9,0.8)
	-3.948

	0.949
	0.969*
	0.9498
	0.9684*
	0.9498
	0.9688*
	0.9504
	10000
	2
	0.02
	(0.98,0.9)
	-3.948

	0.9476
	0.9572*
	0.9446
	0.9564*
	0.9444
	0.9582*
	0.946
	10000
	4
	0.02
	(0.9,0.8)
	-3.948

	0.9476
	0.9606*
	0.9474
	0.962*
	0.9476
	0.9622*
	0.9482
	10000
	4
	0.02
	(0.98,0.9)
	-3.948

	0.9532
	0.9688*
	0.9528
	0.9696*
	0.9552
	0.9716*
	0.9564*
	5000
	2
	0.05
	(0.9,0.8)
	-3.046

	0.9532
	0.9712*
	0.955
	0.9708*
	0.9556
	0.9712*
	0.9558
	5000
	2
	0.05
	(0.98,0.9)
	-3.046

	0.9438*
	0.9586*
	0.95
	0.9578*
	0.9498
	0.959*
	0.9508
	5000
	4
	0.05
	(0.9,0.8)
	-3.046

	0.9438*
	0.9566*
	0.9472
	0.9554
	0.947
	0.9558
	0.947
	5000
	4
	0.05
	(0.98,0.9)
	-3.046

	0.9496
	0.9702*
	0.9544
	0.9712*
	0.954
	0.9722*
	0.955
	10000
	2
	0.05
	(0.9,0.8)
	-3.046

	0.9496
	0.9708*
	0.954
	0.9704*
	0.955
	0.9706*
	0.955
	10000
	2
	0.05
	(0.98,0.9)
	-3.046

	0.9474
	0.9578*
	0.9486
	0.958*
	0.9488
	0.9592*
	0.95
	10000
	4
	0.05
	(0.9,0.8)
	-3.046

	0.9474
	0.9562*
	0.9464
	0.9566*
	0.947
	0.957*
	0.948
	10000
	4
	0.05
	(0.98,0.9)
	-3.046

	0.9482
	0.9622*
	0.9484
	0.9634*
	0.949
	0.9642*
	0.9524
	5000
	2
	0.1
	(0.9,0.8)
	-2.377

	0.9482
	0.963*
	0.9494
	0.964*
	0.9484
	0.9642*
	0.9492
	5000
	2
	0.1
	(0.98,0.9)
	-2.377

	0.9488
	0.9522
	0.9478
	0.9522
	0.9472
	0.9536
	0.9484
	5000
	4
	0.1
	(0.9,0.8)
	-2.377

	0.9488
	0.9526
	0.9492
	0.9542
	0.9512
	0.9542
	0.9514
	5000
	4
	0.1
	(0.98,0.9)
	-2.377


WEB TABLE 37- Coverage of 95% CIs for pure risk parameter  with , from stratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]
	Cohort
	USCC.True
	USCC.Est
	USCC.Naive
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	0.949
	0.9638*
	0.952
	0.966*
	0.9532
	0.9668*
	0.9546
	5000
	2
	0.02
	(0.9,0.8)
	-3.948

	0.949
	0.9658*
	0.951
	0.9652*
	0.953
	0.9656*
	0.9536
	5000
	2
	0.02
	(0.98,0.9)
	-3.948

	0.9494
	0.959*
	0.951
	0.9584*
	0.9522
	0.9596*
	0.9534
	5000
	4
	0.02
	(0.9,0.8)
	-3.948

	0.9494
	0.959*
	0.9516
	0.9592*
	0.952
	0.9592*
	0.9522
	5000
	4
	0.02
	(0.98,0.9)
	-3.948

	0.949
	0.9624*
	0.9518
	0.962*
	0.951
	0.9634*
	0.9532
	10000
	2
	0.02
	(0.9,0.8)
	-3.948

	0.949
	0.9628*
	0.9506
	0.9628*
	0.9524
	0.9632*
	0.9528
	10000
	2
	0.02
	(0.98,0.9)
	-3.948

	0.9476
	0.9556
	0.9486
	0.9548
	0.9492
	0.9556
	0.9504
	10000
	4
	0.02
	(0.9,0.8)
	-3.948

	0.9476
	0.956
	0.9474
	0.9554
	0.9476
	0.9556
	0.9478
	10000
	4
	0.02
	(0.98,0.9)
	-3.948

	0.9532
	0.9668*
	0.9576*
	0.9672*
	0.9568*
	0.9688*
	0.9586*
	5000
	2
	0.05
	(0.9,0.8)
	-3.046

	0.9532
	0.9688*
	0.9566*
	0.9682*
	0.957*
	0.9682*
	0.9574*
	5000
	2
	0.05
	(0.98,0.9)
	-3.046

	0.9438*
	0.947
	0.9384*
	0.946
	0.9394*
	0.9466
	0.9404*
	5000
	4
	0.05
	(0.9,0.8)
	-3.046

	0.9438*
	0.947
	0.9402*
	0.9462
	0.9392*
	0.9462
	0.9394*
	5000
	4
	0.05
	(0.98,0.9)
	-3.046

	0.9496
	0.9634*
	0.9526
	0.9628*
	0.9506
	0.9638*
	0.9522
	10000
	2
	0.05
	(0.9,0.8)
	-3.046

	0.9496
	0.9636*
	0.9522
	0.9644*
	0.9524
	0.9644*
	0.9526
	10000
	2
	0.05
	(0.98,0.9)
	-3.046

	0.9474
	0.9568*
	0.9508
	0.958*
	0.9504
	0.9584*
	0.9514
	10000
	4
	0.05
	(0.9,0.8)
	-3.046

	0.9474
	0.956
	0.952
	0.9558
	0.9516
	0.9564*
	0.952
	10000
	4
	0.05
	(0.98,0.9)
	-3.046

	0.9482
	0.9572*
	0.9454
	0.9584*
	0.9494
	0.9598*
	0.9506
	5000
	2
	0.1
	(0.9,0.8)
	-2.377

	0.9482
	0.9582*
	0.9446
	0.9588*
	0.9448
	0.9588*
	0.9452
	5000
	2
	0.1
	(0.98,0.9)
	-2.377

	0.9488
	0.9484
	0.9426
	0.9498
	0.9446
	0.9498
	0.9452
	5000
	4
	0.1
	(0.9,0.8)
	-2.377

	0.9488
	0.9528
	0.9492
	0.9532
	0.9492
	0.9532
	0.9494
	5000
	4
	0.1
	(0.98,0.9)
	-2.377


WEB TABLE 38- Coverage of 95% CIs for pure risk parameter  with ,  from unstratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]
	Cohort
	SCC.True
	SCC.Est
	SCC.Naive
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	0.9484
	0.967*
	0.9488
	0.9664*
	0.9488
	0.9664*
	0.949
	5000
	2
	0.02
	(0.9,0.8)
	-5.201

	0.9484
	0.971*
	0.9498
	0.9716*
	0.9514
	0.9716*
	0.9514
	5000
	2
	0.02
	(0.98,0.9)
	-5.201

	0.9448
	0.9606*
	0.9522
	0.96*
	0.9518
	0.96*
	0.9522
	5000
	4
	0.02
	(0.9,0.8)
	-5.201

	0.9448
	0.9608*
	0.95
	0.9606*
	0.9506
	0.9606*
	0.9506
	5000
	4
	0.02
	(0.98,0.9)
	-5.201

	0.95
	0.9662*
	0.9472
	0.9664*
	0.9474
	0.9668*
	0.9482
	10000
	2
	0.02
	(0.9,0.8)
	-5.201

	0.95
	0.9698*
	0.9492
	0.9694*
	0.9492
	0.9694*
	0.9494
	10000
	2
	0.02
	(0.98,0.9)
	-5.201

	0.9494
	0.9608*
	0.9502
	0.9618*
	0.9508
	0.9618*
	0.951
	10000
	4
	0.02
	(0.9,0.8)
	-5.201

	0.9494
	0.965*
	0.9538
	0.965*
	0.9542
	0.965*
	0.9542
	10000
	4
	0.02
	(0.98,0.9)
	-5.201

	0.949
	0.9694*
	0.9498
	0.969*
	0.9496
	0.969*
	0.9502
	5000
	2
	0.05
	(0.9,0.8)
	-4.289

	0.949
	0.9692*
	0.9502
	0.969*
	0.9502
	0.969*
	0.9504
	5000
	2
	0.05
	(0.98,0.9)
	-4.289

	0.9432*
	0.9614*
	0.9516
	0.9626*
	0.9514
	0.9626*
	0.9514
	5000
	4
	0.05
	(0.9,0.8)
	-4.289

	0.9432*
	0.957*
	0.9478
	0.957*
	0.9476
	0.957*
	0.9476
	5000
	4
	0.05
	(0.98,0.9)
	-4.289

	0.944
	0.9656*
	0.949
	0.9662*
	0.9474
	0.9662*
	0.9478
	10000
	2
	0.05
	(0.9,0.8)
	-4.289

	0.944
	0.97*
	0.9492
	0.9708*
	0.9508
	0.971*
	0.9508
	10000
	2
	0.05
	(0.98,0.9)
	-4.289

	0.9486
	0.9556
	0.9498
	0.9564*
	0.95
	0.9568*
	0.9502
	10000
	4
	0.05
	(0.9,0.8)
	-4.289

	0.9486
	0.9588*
	0.9486
	0.9596*
	0.949
	0.9596*
	0.949
	10000
	4
	0.05
	(0.98,0.9)
	-4.289

	0.9526
	0.9652*
	0.9474
	0.9646*
	0.9494
	0.9652*
	0.9498
	5000
	2
	0.1
	(0.9,0.8)
	-3.602

	0.9526
	0.9664*
	0.9494
	0.9666*
	0.95
	0.9668*
	0.95
	5000
	2
	0.1
	(0.98,0.9)
	-3.602

	0.9462
	0.9562*
	0.9498
	0.9572*
	0.9484
	0.9574*
	0.9486
	5000
	4
	0.1
	(0.9,0.8)
	-3.602

	0.9462
	0.9538
	0.9474
	0.9538
	0.948
	0.9538
	0.948
	5000
	4
	0.1
	(0.98,0.9)
	-3.602


WEB TABLE 39- Coverage of 95% CIs for pure risk parameter  with , from stratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]
	Cohort
	USCC.True
	USCC.Est
	USCC.Naive
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	0.9484
	0.9578*
	0.9552
	0.9584*
	0.9552
	0.9584*
	0.9556
	5000
	2
	0.02
	(0.9,0.8)
	-5.201

	0.9484
	0.9554
	0.9528
	0.9556
	0.9536
	0.9556
	0.9536
	5000
	2
	0.02
	(0.98,0.9)
	-5.201

	0.9448
	0.9478
	0.9462
	0.946
	0.9452
	0.9466
	0.9454
	5000
	4
	0.02
	(0.9,0.8)
	-5.201

	0.9448
	0.948
	0.9466
	0.9482
	0.9466
	0.9482
	0.9466
	5000
	4
	0.02
	(0.98,0.9)
	-5.201

	0.95
	0.956
	0.951
	0.956
	0.952
	0.9562*
	0.9522
	10000
	2
	0.02
	(0.9,0.8)
	-5.201

	0.95
	0.9564*
	0.953
	0.9552
	0.953
	0.9554
	0.953
	10000
	2
	0.02
	(0.98,0.9)
	-5.201

	0.9494
	0.9534
	0.9518
	0.9526
	0.951
	0.9532
	0.9512
	10000
	4
	0.02
	(0.9,0.8)
	-5.201

	0.9494
	0.953
	0.9516
	0.953
	0.9516
	0.953
	0.9516
	10000
	4
	0.02
	(0.98,0.9)
	-5.201

	0.949
	0.9524
	0.9508
	0.9518
	0.9508
	0.9518
	0.951
	5000
	2
	0.05
	(0.9,0.8)
	-4.289

	0.949
	0.9544
	0.952
	0.9546
	0.9518
	0.9546
	0.9518
	5000
	2
	0.05
	(0.98,0.9)
	-4.289

	0.9432*
	0.9476
	0.9462
	0.9486
	0.9474
	0.9488
	0.9476
	5000
	4
	0.05
	(0.9,0.8)
	-4.289

	0.9432*
	0.9512
	0.9498
	0.9502
	0.9488
	0.9502
	0.9488
	5000
	4
	0.05
	(0.98,0.9)
	-4.289

	0.944
	0.952
	0.9504
	0.9526
	0.9504
	0.9528
	0.9508
	10000
	2
	0.05
	(0.9,0.8)
	-4.289

	0.944
	0.9534
	0.95
	0.954
	0.951
	0.954
	0.951
	10000
	2
	0.05
	(0.98,0.9)
	-4.289

	0.9486
	0.9508
	0.9496
	0.9522
	0.951
	0.9524
	0.9514
	10000
	4
	0.05
	(0.9,0.8)
	-4.289

	0.9486
	0.952
	0.9504
	0.9522
	0.9504
	0.9522
	0.9504
	10000
	4
	0.05
	(0.98,0.9)
	-4.289

	0.9526
	0.9546
	0.952
	0.9546
	0.9522
	0.9548
	0.9526
	5000
	2
	0.1
	(0.9,0.8)
	-3.602

	0.9526
	0.9586*
	0.9566*
	0.9596*
	0.9562*
	0.9596*
	0.9564*
	5000
	2
	0.1
	(0.98,0.9)
	-3.602

	0.9462
	0.9504
	0.9492
	0.9514
	0.9508
	0.9518
	0.9512
	5000
	4
	0.1
	(0.9,0.8)
	-3.602

	0.9462
	0.9512
	0.9504
	0.9514
	0.95
	0.9514
	0.95
	5000
	4
	0.1
	(0.98,0.9)
	-3.602


WEB TABLE 40- Coverage of 95% CIs for pure risk parameter  with ,  from unstratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]

	Cohort
	SCC.True
	SCC.Est
	SCC.Naive
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	0.944
	0.962
	0.952
	0.964
	0.952
	0.9644
	0.9522
	5000
	2
	0.02
	(0.9,0.8)
	-4.702

	0.944
	0.9652
	0.949
	0.9652
	0.9484
	0.9658
	0.949
	5000
	2
	0.02
	(0.98,0.9)
	-4.702

	0.9426
	0.955
	0.9498
	0.9546
	0.9496
	0.9548
	0.9504
	5000
	4
	0.02
	(0.9,0.8)
	-4.702

	0.9426
	0.9542
	0.9476
	0.954
	0.9468
	0.954
	0.947
	5000
	4
	0.02
	(0.98,0.9)
	-4.702

	0.9458
	0.9598
	0.9498
	0.9614
	0.9486
	0.9618
	0.949
	10000
	2
	0.02
	(0.9,0.8)
	-4.702

	0.9458
	0.9678
	0.9524
	0.9666
	0.951
	0.9666
	0.9514
	10000
	2
	0.02
	(0.98,0.9)
	-4.702

	0.9514
	0.9602
	0.9528
	0.96
	0.953
	0.9604
	0.9534
	10000
	4
	0.02
	(0.9,0.8)
	-4.702

	0.9514
	0.9594
	0.952
	0.9602
	0.9522
	0.9602
	0.9526
	10000
	4
	0.02
	(0.98,0.9)
	-4.702

	0.9468
	0.96
	0.9456
	0.9598
	0.9462
	0.9604
	0.9476
	5000
	2
	0.05
	(0.9,0.8)
	-3.793

	0.9468
	0.9558
	0.9452
	0.9564
	0.944
	0.9564
	0.944
	5000
	2
	0.05
	(0.98,0.9)
	-3.793

	0.9526
	0.9554
	0.9512
	0.9572
	0.9522
	0.9576
	0.9528
	5000
	4
	0.05
	(0.9,0.8)
	-3.793

	0.9526
	0.9594
	0.9536
	0.9602
	0.9534
	0.9602
	0.9534
	5000
	4
	0.05
	(0.98,0.9)
	-3.793

	0.9464
	0.9658
	0.9546
	0.9654
	0.9538
	0.9662
	0.9546
	10000
	2
	0.05
	(0.9,0.8)
	-3.793

	0.9464
	0.9654
	0.952
	0.9648
	0.9522
	0.9648
	0.9526
	10000
	2
	0.05
	(0.98,0.9)
	-3.793

	0.9532
	0.9602
	0.9562
	0.9592
	0.9548
	0.9594
	0.955
	10000
	4
	0.05
	(0.9,0.8)
	-3.793

	0.9532
	0.9616
	0.956
	0.9616
	0.954
	0.9618
	0.9542
	10000
	4
	0.05
	(0.98,0.9)
	-3.793

	0.9532
	0.9616
	0.9542
	0.9614
	0.9532
	0.9632
	0.9542
	5000
	2
	0.1
	(0.9,0.8)
	-3.111

	0.9532
	0.9638
	0.951
	0.9638
	0.9518
	0.964
	0.9524
	5000
	2
	0.1
	(0.98,0.9)
	-3.111

	0.9532
	0.9556
	0.951
	0.956
	0.952
	0.9564
	0.9522
	5000
	4
	0.1
	(0.9,0.8)
	-3.111

	0.9532
	0.9556
	0.9512
	0.9546
	0.9518
	0.9546
	0.9518
	5000
	4
	0.1
	(0.98,0.9)
	-3.111


WEB TABLE 41- Coverage of 95% CIs for pure risk parameter  with , from stratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]
	Cohort
	USCC.True
	USCC.Est
	USCC.Naive
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	0.944
	0.9604*
	0.9524
	0.9578*
	0.9534
	0.9584*
	0.9538
	5000
	2
	0.02
	(0.9,0.8)
	-4.702

	0.944
	0.959*
	0.954
	0.9588*
	0.9536
	0.9588*
	0.9536
	5000
	2
	0.02
	(0.98,0.9)
	-4.702

	0.9426*
	0.95
	0.947
	0.9488
	0.9466
	0.9492
	0.9468
	5000
	4
	0.02
	(0.9,0.8)
	-4.702

	0.9426*
	0.9518
	0.9474
	0.9512
	0.947
	0.9512
	0.947
	5000
	4
	0.02
	(0.98,0.9)
	-4.702

	0.9458
	0.9608*
	0.9554
	0.9608*
	0.957*
	0.9616*
	0.958*
	10000
	2
	0.02
	(0.9,0.8)
	-4.702

	0.9458
	0.9608*
	0.9548
	0.9614*
	0.9544
	0.9614*
	0.9546
	10000
	2
	0.02
	(0.98,0.9)
	-4.702

	0.9514
	0.956
	0.9516
	0.9542
	0.9504
	0.9542
	0.951
	10000
	4
	0.02
	(0.9,0.8)
	-4.702

	0.9514
	0.9572*
	0.9528
	0.9558
	0.952
	0.956
	0.952
	10000
	4
	0.02
	(0.98,0.9)
	-4.702

	0.9468
	0.9526
	0.948
	0.9556
	0.9494
	0.9562*
	0.95
	5000
	2
	0.05
	(0.9,0.8)
	-3.793

	0.9468
	0.9536
	0.9478
	0.953
	0.948
	0.953
	0.948
	5000
	2
	0.05
	(0.98,0.9)
	-3.793

	0.9526
	0.9538
	0.9512
	0.9554
	0.9532
	0.9554
	0.954
	5000
	4
	0.05
	(0.9,0.8)
	-3.793

	0.9526
	0.9604*
	0.9586*
	0.9604*
	0.958
	0.9604*
	0.958
	5000
	4
	0.05
	(0.98,0.9)
	-3.793

	0.9464
	0.9586*
	0.9522
	0.9584*
	0.9532
	0.9594*
	0.9536
	10000
	2
	0.05
	(0.9,0.8)
	-3.793

	0.9464
	0.9596*
	0.9538
	0.9602*
	0.9542
	0.9602*
	0.9542
	10000
	2
	0.05
	(0.98,0.9)
	-3.793

	0.9532
	0.9564*
	0.9546
	0.958*
	0.9566*
	0.9586*
	0.9566*
	10000
	4
	0.05
	(0.9,0.8)
	-3.793

	0.9532
	0.9564*
	0.9536
	0.9572*
	0.953
	0.9574*
	0.953
	10000
	4
	0.05
	(0.98,0.9)
	-3.793

	0.9532
	0.9566*
	0.9522
	0.9578*
	0.9536
	0.9586*
	0.9544
	5000
	2
	0.1
	(0.9,0.8)
	-3.111

	0.9532
	0.9562*
	0.9518
	0.9558
	0.9518
	0.956
	0.9518
	5000
	2
	0.1
	(0.98,0.9)
	-3.111

	0.9532
	0.9474
	0.9454
	0.9484
	0.947
	0.9486
	0.9476
	5000
	4
	0.1
	(0.9,0.8)
	-3.111

	0.9532
	0.954
	0.952
	0.9532
	0.9522
	0.9532
	0.9522
	5000
	4
	0.1
	(0.98,0.9)
	-3.111


[bookmark: _Ref118196281]WEB TABLE 42- Coverage of 95% CIs for pure risk parameter  with , from unstratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts. * indicates coverage outside the expected interval [0.9440; 0.9560]
	Cohort
	SCC.True
	SCC.Est
	SCC.Naive
	
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	Empir var
	
	
	
	
	
	
	

	0.0135
	0.014
	0.0224
	0.0261
	0.0232
	0.0224
	0.0261
	0.0232
	0.0224
	0.0261
	0.0232
	5000
	2
	0.02
	(0.9,0.8)
	-0.2

	0.0135
	0.014
	0.0195
	0.0232
	0.0202
	0.0195
	0.0232
	0.0202
	0.0195
	0.0232
	0.0202
	5000
	2
	0.02
	(0.98,0.9)
	-0.2

	0.0141
	0.0139
	0.0207
	0.0214
	0.02
	0.0207
	0.0214
	0.02
	0.0207
	0.0214
	0.02
	5000
	4
	0.02
	(0.9,0.8)
	-0.2

	0.0141
	0.0139
	0.0181
	0.019
	0.0176
	0.0181
	0.019
	0.0176
	0.0181
	0.019
	0.0176
	5000
	4
	0.02
	(0.98,0.9)
	-0.2

	0.007
	0.007
	0.0111
	0.0124
	0.0109
	0.0111
	0.0124
	0.0109
	0.0111
	0.0124
	0.0109
	10000
	2
	0.02
	(0.9,0.8)
	-0.2

	0.007
	0.007
	0.0096
	0.0111
	0.0096
	0.0096
	0.0111
	0.0096
	0.0096
	0.0111
	0.0096
	10000
	2
	0.02
	(0.98,0.9)
	-0.2

	0.0071
	0.0069
	0.01
	0.0104
	0.0097
	0.01
	0.0104
	0.0097
	0.01
	0.0104
	0.0097
	10000
	4
	0.02
	(0.9,0.8)
	-0.2

	0.0071
	0.0069
	0.0086
	0.0093
	0.0086
	0.0086
	0.0093
	0.0086
	0.0086
	0.0093
	0.0086
	10000
	4
	0.02
	(0.98,0.9)
	-0.2

	0.0056
	0.0056
	0.0084
	0.0095
	0.0085
	0.0084
	0.0095
	0.0085
	0.0084
	0.0095
	0.0085
	5000
	2
	0.05
	(0.9,0.8)
	-0.2

	0.0056
	0.0056
	0.0075
	0.0085
	0.0075
	0.0075
	0.0085
	0.0075
	0.0075
	0.0085
	0.0075
	5000
	2
	0.05
	(0.98,0.9)
	-0.2

	0.0058
	0.0056
	0.0078
	0.0081
	0.0077
	0.0078
	0.0081
	0.0077
	0.0078
	0.0081
	0.0077
	5000
	4
	0.05
	(0.9,0.8)
	-0.2

	0.0058
	0.0056
	0.0069
	0.0072
	0.0068
	0.0069
	0.0072
	0.0068
	0.0069
	0.0072
	0.0068
	5000
	4
	0.05
	(0.98,0.9)
	-0.2

	0.0028
	0.0028
	0.0041
	0.0047
	0.0042
	0.0041
	0.0047
	0.0042
	0.0041
	0.0047
	0.0042
	10000
	2
	0.05
	(0.9,0.8)
	-0.2

	0.0028
	0.0028
	0.0036
	0.0042
	0.0037
	0.0036
	0.0042
	0.0037
	0.0036
	0.0042
	0.0037
	10000
	2
	0.05
	(0.98,0.9)
	-0.2

	0.0028
	0.0028
	0.0038
	0.004
	0.0038
	0.0038
	0.004
	0.0038
	0.0038
	0.004
	0.0038
	10000
	4
	0.05
	(0.9,0.8)
	-0.2

	0.0028
	0.0028
	0.0034
	0.0036
	0.0034
	0.0034
	0.0036
	0.0034
	0.0034
	0.0036
	0.0034
	10000
	4
	0.05
	(0.98,0.9)
	-0.2

	0.0029
	0.0029
	0.0042
	0.0045
	0.0041
	0.0042
	0.0045
	0.0041
	0.0042
	0.0045
	0.0041
	5000
	2
	0.1
	(0.9,0.8)
	-0.2

	0.0029
	0.0029
	0.0037
	0.0041
	0.0037
	0.0037
	0.0041
	0.0037
	0.0037
	0.0041
	0.0037
	5000
	2
	0.1
	(0.98,0.9)
	-0.2

	0.0029
	0.0029
	0.0038
	0.0039
	0.0038
	0.0038
	0.0039
	0.0038
	0.0038
	0.0039
	0.0038
	5000
	4
	0.1
	(0.9,0.8)
	-0.2

	0.0029
	0.0029
	0.0033
	0.0035
	0.0033
	0.0033
	0.0035
	0.0033
	0.0033
	0.0035
	0.0033
	5000
	4
	0.1
	(0.98,0.9)
	-0.2


[bookmark: _Ref118196419]WEB TABLE 43- Empirical variance and mean of estimated variances of log-relative hazard parameter  from stratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts
	Cohort
	USCC.True
	USCC.Est
	USCC.Naive
	
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	Empir var
	
	
	
	
	
	
	

	0.0135
	0.014
	0.0264
	0.0273
	0.0273
	0.0264
	0.0273
	0.0273
	0.0264
	0.0273
	0.0273
	5000
	2
	0.02
	(0.9,0.8)
	-0.2

	0.0135
	0.014
	0.0235
	0.0242
	0.0243
	0.0235
	0.0242
	0.0243
	0.0235
	0.0242
	0.0243
	5000
	2
	0.02
	(0.98,0.9)
	-0.2

	0.0141
	0.0139
	0.0223
	0.0221
	0.0221
	0.0223
	0.0221
	0.0221
	0.0223
	0.0221
	0.0221
	5000
	4
	0.02
	(0.9,0.8)
	-0.2

	0.0141
	0.0139
	0.0197
	0.0196
	0.0196
	0.0197
	0.0196
	0.0196
	0.0197
	0.0196
	0.0196
	5000
	4
	0.02
	(0.98,0.9)
	-0.2

	0.007
	0.007
	0.0129
	0.0128
	0.0128
	0.0129
	0.0128
	0.0128
	0.0129
	0.0128
	0.0128
	10000
	2
	0.02
	(0.9,0.8)
	-0.2

	0.007
	0.007
	0.0115
	0.0115
	0.0115
	0.0115
	0.0115
	0.0115
	0.0115
	0.0115
	0.0115
	10000
	2
	0.02
	(0.98,0.9)
	-0.2

	0.0071
	0.0069
	0.0111
	0.0106
	0.0106
	0.0111
	0.0106
	0.0106
	0.0111
	0.0106
	0.0106
	10000
	4
	0.02
	(0.9,0.8)
	-0.2

	0.0071
	0.0069
	0.0099
	0.0095
	0.0095
	0.0099
	0.0095
	0.0095
	0.0099
	0.0095
	0.0095
	10000
	4
	0.02
	(0.98,0.9)
	-0.2

	0.0056
	0.0056
	0.0097
	0.0098
	0.0098
	0.0097
	0.0098
	0.0098
	0.0097
	0.0098
	0.0098
	5000
	2
	0.05
	(0.9,0.8)
	-0.2

	0.0056
	0.0056
	0.0087
	0.0088
	0.0088
	0.0087
	0.0088
	0.0088
	0.0087
	0.0088
	0.0088
	5000
	2
	0.05
	(0.98,0.9)
	-0.2

	0.0058
	0.0056
	0.0084
	0.0083
	0.0083
	0.0084
	0.0083
	0.0083
	0.0084
	0.0083
	0.0083
	5000
	4
	0.05
	(0.9,0.8)
	-0.2

	0.0058
	0.0056
	0.0075
	0.0074
	0.0074
	0.0075
	0.0074
	0.0074
	0.0075
	0.0074
	0.0074
	5000
	4
	0.05
	(0.98,0.9)
	-0.2

	0.0028
	0.0028
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	10000
	2
	0.05
	(0.9,0.8)
	-0.2

	0.0028
	0.0028
	0.0044
	0.0044
	0.0044
	0.0044
	0.0044
	0.0044
	0.0044
	0.0044
	0.0044
	10000
	2
	0.05
	(0.98,0.9)
	-0.2

	0.0028
	0.0028
	0.004
	0.0041
	0.0041
	0.004
	0.0041
	0.0041
	0.004
	0.0041
	0.0041
	10000
	4
	0.05
	(0.9,0.8)
	-0.2

	0.0028
	0.0028
	0.0036
	0.0037
	0.0037
	0.0036
	0.0037
	0.0037
	0.0036
	0.0037
	0.0037
	10000
	4
	0.05
	(0.98,0.9)
	-0.2

	0.0029
	0.0029
	0.0047
	0.0047
	0.0047
	0.0047
	0.0047
	0.0047
	0.0047
	0.0047
	0.0047
	5000
	2
	0.1
	(0.9,0.8)
	-0.2

	0.0029
	0.0029
	0.0041
	0.0042
	0.0042
	0.0041
	0.0042
	0.0042
	0.0041
	0.0042
	0.0042
	5000
	2
	0.1
	(0.98,0.9)
	-0.2

	0.0029
	0.0029
	0.004
	0.004
	0.004
	0.004
	0.004
	0.004
	0.004
	0.004
	0.004
	5000
	4
	0.1
	(0.9,0.8)
	-0.2

	0.0029
	0.0029
	0.0036
	0.0035
	0.0035
	0.0036
	0.0035
	0.0035
	0.0036
	0.0035
	0.0035
	5000
	4
	0.1
	(0.98,0.9)
	-0.2


WEB TABLE 44- Empirical variance and mean of estimated variances of log-relative hazard parameter  from unstratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts
	Cohort
	SCC.True
	SCC.Est
	SCC.Naive
	
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	Empir var
	
	
	
	
	
	
	

	0.021
	0.0197
	0.0321
	0.0353
	0.0303
	0.0321
	0.0353
	0.0303
	0.0321
	0.0353
	0.0303
	5000
	2
	0.02
	(0.9,0.8)
	0.25

	0.021
	0.0197
	0.0281
	0.0314
	0.0264
	0.0281
	0.0314
	0.0264
	0.0281
	0.0314
	0.0264
	5000
	2
	0.02
	(0.98,0.9)
	0.25

	0.02
	0.0198
	0.0274
	0.0298
	0.0275
	0.0274
	0.0298
	0.0275
	0.0274
	0.0298
	0.0275
	5000
	4
	0.02
	(0.9,0.8)
	0.25

	0.02
	0.0198
	0.0243
	0.0265
	0.0241
	0.0243
	0.0265
	0.0241
	0.0243
	0.0265
	0.0241
	5000
	4
	0.02
	(0.98,0.9)
	0.25

	0.0097
	0.0098
	0.0145
	0.017
	0.0145
	0.0145
	0.017
	0.0145
	0.0145
	0.017
	0.0145
	10000
	2
	0.02
	(0.9,0.8)
	0.25

	0.0097
	0.0098
	0.0126
	0.0151
	0.0127
	0.0126
	0.0151
	0.0127
	0.0126
	0.0151
	0.0127
	10000
	2
	0.02
	(0.98,0.9)
	0.25

	0.0099
	0.0097
	0.0135
	0.0144
	0.0133
	0.0135
	0.0144
	0.0133
	0.0135
	0.0144
	0.0133
	10000
	4
	0.02
	(0.9,0.8)
	0.25

	0.0099
	0.0097
	0.0119
	0.0129
	0.0117
	0.0119
	0.0129
	0.0117
	0.0119
	0.0129
	0.0117
	10000
	4
	0.02
	(0.98,0.9)
	0.25

	0.0079
	0.0079
	0.0116
	0.0132
	0.0114
	0.0116
	0.0132
	0.0114
	0.0116
	0.0132
	0.0114
	5000
	2
	0.05
	(0.9,0.8)
	0.25

	0.0079
	0.0079
	0.01
	0.0118
	0.01
	0.01
	0.0118
	0.01
	0.01
	0.0118
	0.01
	5000
	2
	0.05
	(0.98,0.9)
	0.25

	0.0083
	0.0079
	0.0109
	0.0113
	0.0106
	0.0109
	0.0113
	0.0106
	0.0109
	0.0113
	0.0106
	5000
	4
	0.05
	(0.9,0.8)
	0.25

	0.0083
	0.0079
	0.0096
	0.0101
	0.0093
	0.0096
	0.0101
	0.0093
	0.0096
	0.0101
	0.0093
	5000
	4
	0.05
	(0.98,0.9)
	0.25

	0.004
	0.0039
	0.0058
	0.0065
	0.0056
	0.0058
	0.0065
	0.0056
	0.0058
	0.0065
	0.0056
	10000
	2
	0.05
	(0.9,0.8)
	0.25

	0.004
	0.0039
	0.0051
	0.0058
	0.005
	0.0051
	0.0058
	0.005
	0.0051
	0.0058
	0.005
	10000
	2
	0.05
	(0.98,0.9)
	0.25

	0.004
	0.0039
	0.0053
	0.0056
	0.0052
	0.0053
	0.0056
	0.0052
	0.0053
	0.0056
	0.0052
	10000
	4
	0.05
	(0.9,0.8)
	0.25

	0.004
	0.0039
	0.0046
	0.005
	0.0046
	0.0046
	0.005
	0.0046
	0.0046
	0.005
	0.0046
	10000
	4
	0.05
	(0.98,0.9)
	0.25

	0.004
	0.004
	0.0056
	0.0063
	0.0056
	0.0056
	0.0063
	0.0056
	0.0056
	0.0063
	0.0056
	5000
	2
	0.1
	(0.9,0.8)
	0.25

	0.004
	0.004
	0.0049
	0.0056
	0.005
	0.0049
	0.0056
	0.005
	0.0049
	0.0056
	0.005
	5000
	2
	0.1
	(0.98,0.9)
	0.25

	0.004
	0.004
	0.0052
	0.0054
	0.0052
	0.0052
	0.0054
	0.0052
	0.0052
	0.0054
	0.0052
	5000
	4
	0.1
	(0.9,0.8)
	0.25

	0.004
	0.004
	0.0046
	0.0049
	0.0046
	0.0046
	0.0049
	0.0046
	0.0046
	0.0049
	0.0046
	5000
	4
	0.1
	(0.98,0.9)
	0.25


WEB TABLE 45- Empirical variance and mean of estimated variances of log-relative hazard parameter  from stratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts
	Cohort
	USCC.True
	USCC.Est
	USCC.Naive
	
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	Empir var
	
	
	
	
	
	
	

	0.021
	0.0197
	0.0368
	0.0357
	0.0357
	0.0368
	0.0357
	0.0357
	0.0368
	0.0357
	0.0357
	5000
	2
	0.02
	(0.9,0.8)
	0.25

	0.021
	0.0197
	0.0332
	0.0318
	0.0318
	0.0332
	0.0318
	0.0318
	0.0332
	0.0318
	0.0318
	5000
	2
	0.02
	(0.98,0.9)
	0.25

	0.02
	0.0198
	0.0301
	0.03
	0.03
	0.0301
	0.03
	0.03
	0.0301
	0.03
	0.03
	5000
	4
	0.02
	(0.9,0.8)
	0.25

	0.02
	0.0198
	0.0268
	0.0267
	0.0267
	0.0268
	0.0267
	0.0267
	0.0268
	0.0267
	0.0267
	5000
	4
	0.02
	(0.98,0.9)
	0.25

	0.0097
	0.0098
	0.017
	0.0171
	0.0171
	0.017
	0.0171
	0.0171
	0.017
	0.0171
	0.0171
	10000
	2
	0.02
	(0.9,0.8)
	0.25

	0.0097
	0.0098
	0.0152
	0.0153
	0.0153
	0.0152
	0.0153
	0.0153
	0.0152
	0.0153
	0.0153
	10000
	2
	0.02
	(0.98,0.9)
	0.25

	0.0099
	0.0097
	0.0144
	0.0145
	0.0145
	0.0144
	0.0145
	0.0145
	0.0144
	0.0145
	0.0145
	10000
	4
	0.02
	(0.9,0.8)
	0.25

	0.0099
	0.0097
	0.0129
	0.0129
	0.0129
	0.0129
	0.0129
	0.0129
	0.0129
	0.0129
	0.0129
	10000
	4
	0.02
	(0.98,0.9)
	0.25

	0.0079
	0.0079
	0.0131
	0.0132
	0.0133
	0.0131
	0.0132
	0.0133
	0.0131
	0.0132
	0.0133
	5000
	2
	0.05
	(0.9,0.8)
	0.25

	0.0079
	0.0079
	0.0119
	0.0118
	0.0119
	0.0119
	0.0118
	0.0119
	0.0119
	0.0118
	0.0119
	5000
	2
	0.05
	(0.98,0.9)
	0.25

	0.0083
	0.0079
	0.0117
	0.0113
	0.0113
	0.0117
	0.0113
	0.0113
	0.0117
	0.0113
	0.0113
	5000
	4
	0.05
	(0.9,0.8)
	0.25

	0.0083
	0.0079
	0.0104
	0.0101
	0.0101
	0.0104
	0.0101
	0.0101
	0.0104
	0.0101
	0.0101
	5000
	4
	0.05
	(0.98,0.9)
	0.25

	0.004
	0.0039
	0.0066
	0.0065
	0.0065
	0.0066
	0.0065
	0.0065
	0.0066
	0.0065
	0.0065
	10000
	2
	0.05
	(0.9,0.8)
	0.25

	0.004
	0.0039
	0.0059
	0.0058
	0.0058
	0.0059
	0.0058
	0.0058
	0.0059
	0.0058
	0.0058
	10000
	2
	0.05
	(0.98,0.9)
	0.25

	0.004
	0.0039
	0.0055
	0.0056
	0.0056
	0.0055
	0.0056
	0.0056
	0.0055
	0.0056
	0.0056
	10000
	4
	0.05
	(0.9,0.8)
	0.25

	0.004
	0.0039
	0.005
	0.005
	0.005
	0.005
	0.005
	0.005
	0.005
	0.005
	0.005
	10000
	4
	0.05
	(0.98,0.9)
	0.25

	0.004
	0.004
	0.0063
	0.0063
	0.0063
	0.0063
	0.0063
	0.0063
	0.0063
	0.0063
	0.0063
	5000
	2
	0.1
	(0.9,0.8)
	0.25

	0.004
	0.004
	0.0055
	0.0057
	0.0057
	0.0055
	0.0057
	0.0057
	0.0055
	0.0057
	0.0057
	5000
	2
	0.1
	(0.98,0.9)
	0.25

	0.004
	0.004
	0.0054
	0.0055
	0.0055
	0.0054
	0.0055
	0.0055
	0.0054
	0.0055
	0.0055
	5000
	4
	0.1
	(0.9,0.8)
	0.25

	0.004
	0.004
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	5000
	4
	0.1
	(0.98,0.9)
	0.25


WEB TABLE 46- Empirical variance and mean of estimated variances of log-relative hazard parameter  from unstratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts
	Cohort
	SCC.True
	SCC.Est
	SCC.Naive
	
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	Empir var
	
	
	
	
	
	
	

	0.0137
	0.0136
	0.027
	0.0262
	0.0263
	0.027
	0.0262
	0.0263
	0.027
	0.0262
	0.0263
	5000
	2
	0.02
	(0.9,0.8)
	-0.3

	0.0137
	0.0136
	0.0236
	0.0233
	0.0234
	0.0236
	0.0233
	0.0234
	0.0236
	0.0233
	0.0234
	5000
	2
	0.02
	(0.98,0.9)
	-0.3

	0.0141
	0.0136
	0.0218
	0.0214
	0.0214
	0.0218
	0.0214
	0.0214
	0.0218
	0.0214
	0.0214
	5000
	4
	0.02
	(0.9,0.8)
	-0.3

	0.0141
	0.0136
	0.0194
	0.019
	0.019
	0.0194
	0.019
	0.019
	0.0194
	0.019
	0.019
	5000
	4
	0.02
	(0.98,0.9)
	-0.3

	0.0069
	0.0068
	0.0126
	0.0124
	0.0125
	0.0126
	0.0124
	0.0125
	0.0126
	0.0124
	0.0125
	10000
	2
	0.02
	(0.9,0.8)
	-0.3

	0.0069
	0.0068
	0.011
	0.0111
	0.0111
	0.011
	0.0111
	0.0111
	0.011
	0.0111
	0.0111
	10000
	2
	0.02
	(0.98,0.9)
	-0.3

	0.0068
	0.0068
	0.0104
	0.0103
	0.0103
	0.0104
	0.0103
	0.0103
	0.0104
	0.0103
	0.0103
	10000
	4
	0.02
	(0.9,0.8)
	-0.3

	0.0068
	0.0068
	0.0094
	0.0092
	0.0092
	0.0094
	0.0092
	0.0092
	0.0094
	0.0092
	0.0092
	10000
	4
	0.02
	(0.98,0.9)
	-0.3

	0.0057
	0.0055
	0.01
	0.0096
	0.0096
	0.01
	0.0096
	0.0096
	0.01
	0.0096
	0.0096
	5000
	2
	0.05
	(0.9,0.8)
	-0.3

	0.0057
	0.0055
	0.009
	0.0086
	0.0086
	0.009
	0.0086
	0.0086
	0.009
	0.0086
	0.0086
	5000
	2
	0.05
	(0.98,0.9)
	-0.3

	0.0054
	0.0056
	0.0078
	0.0081
	0.0081
	0.0078
	0.0081
	0.0081
	0.0078
	0.0081
	0.0081
	5000
	4
	0.05
	(0.9,0.8)
	-0.3

	0.0054
	0.0056
	0.007
	0.0072
	0.0072
	0.007
	0.0072
	0.0072
	0.007
	0.0072
	0.0072
	5000
	4
	0.05
	(0.98,0.9)
	-0.3

	0.0028
	0.0028
	0.0046
	0.0047
	0.0047
	0.0046
	0.0047
	0.0047
	0.0046
	0.0047
	0.0047
	10000
	2
	0.05
	(0.9,0.8)
	-0.3

	0.0028
	0.0042
	0.0042
	0.0042
	0.0042
	0.0042
	0.0042
	0.0042
	0.0042
	0.0042
	0.0042
	10000
	2
	0.05
	(0.98,0.9)
	-0.3

	0.0028
	0.0039
	0.0039
	0.004
	0.004
	0.0039
	0.004
	0.004
	0.0039
	0.004
	0.004
	10000
	4
	0.05
	(0.9,0.8)
	-0.3

	0.0028
	0.0035
	0.0035
	0.0036
	0.0036
	0.0035
	0.0036
	0.0036
	0.0035
	0.0036
	0.0036
	10000
	4
	0.05
	(0.98,0.9)
	-0.3

	0.0028
	0.0044
	0.0044
	0.0045
	0.0045
	0.0044
	0.0045
	0.0045
	0.0044
	0.0045
	0.0045
	5000
	2
	0.1
	(0.9,0.8)
	-0.3

	0.0028
	0.004
	0.004
	0.004
	0.004
	0.004
	0.004
	0.004
	0.004
	0.004
	0.004
	5000
	2
	0.1
	(0.98,0.9)
	-0.3

	0.0028
	0.0038
	0.0038
	0.0038
	0.0038
	0.0038
	0.0038
	0.0038
	0.0038
	0.0038
	0.0038
	5000
	4
	0.1
	(0.9,0.8)
	-0.3

	0.0028
	0.0034
	0.0034
	0.0034
	0.0034
	0.0034
	0.0034
	0.0034
	0.0034
	0.0034
	0.0034
	5000
	4
	0.1
	(0.98,0.9)
	-0.3


WEB TABLE 47- Empirical variance and mean of estimated variances of log-relative hazard parameter  from stratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts
	Cohort
	USCC.True
	USCC.Est
	USCC.Naive
	
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	Empir var
	
	
	
	
	
	
	

	0.0137
	0.0136
	0.028
	0.0274
	0.0274
	0.028
	0.0274
	0.0274
	0.028
	0.0274
	0.0274
	5000
	2
	0.02
	(0.9,0.8)
	-0.3

	0.0137
	0.0136
	0.0249
	0.0244
	0.0244
	0.0249
	0.0244
	0.0244
	0.0249
	0.0244
	0.0244
	5000
	2
	0.02
	(0.98,0.9)
	-0.3

	0.0141
	0.0136
	0.0232
	0.0219
	0.0219
	0.0232
	0.0219
	0.0219
	0.0232
	0.0219
	0.0219
	5000
	4
	0.02
	(0.9,0.8)
	-0.3

	0.0141
	0.0136
	0.0205
	0.0195
	0.0195
	0.0205
	0.0195
	0.0195
	0.0205
	0.0195
	0.0195
	5000
	4
	0.02
	(0.98,0.9)
	-0.3

	0.0069
	0.0068
	0.0131
	0.0129
	0.0129
	0.0131
	0.0129
	0.0129
	0.0131
	0.0129
	0.0129
	10000
	2
	0.02
	(0.9,0.8)
	-0.3

	0.0069
	0.0068
	0.0119
	0.0115
	0.0115
	0.0119
	0.0115
	0.0115
	0.0119
	0.0115
	0.0115
	10000
	2
	0.02
	(0.98,0.9)
	-0.3

	0.0068
	0.0068
	0.0108
	0.0105
	0.0105
	0.0108
	0.0105
	0.0105
	0.0108
	0.0105
	0.0105
	10000
	4
	0.02
	(0.9,0.8)
	-0.3

	0.0068
	0.0068
	0.0096
	0.0094
	0.0094
	0.0096
	0.0094
	0.0094
	0.0096
	0.0094
	0.0094
	10000
	4
	0.02
	(0.98,0.9)
	-0.3

	0.0057
	0.0055
	0.0101
	0.0099
	0.0099
	0.0101
	0.0099
	0.0099
	0.0101
	0.0099
	0.0099
	5000
	2
	0.05
	(0.9,0.8)
	-0.3

	0.0057
	0.0055
	0.0089
	0.0088
	0.0089
	0.0089
	0.0088
	0.0089
	0.0089
	0.0088
	0.0089
	5000
	2
	0.05
	(0.98,0.9)
	-0.3

	0.0054
	0.0056
	0.008
	0.0082
	0.0082
	0.008
	0.0082
	0.0082
	0.008
	0.0082
	0.0082
	5000
	4
	0.05
	(0.9,0.8)
	-0.3

	0.0054
	0.0056
	0.0071
	0.0073
	0.0074
	0.0071
	0.0073
	0.0074
	0.0071
	0.0073
	0.0074
	5000
	4
	0.05
	(0.98,0.9)
	-0.3

	0.0028
	0.0028
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	0.0049
	10000
	2
	0.05
	(0.9,0.8)
	-0.3

	0.0028
	0.0042
	0.0045
	0.0044
	0.0044
	0.0045
	0.0044
	0.0044
	0.0045
	0.0044
	0.0044
	10000
	2
	0.05
	(0.98,0.9)
	-0.3

	0.0028
	0.0039
	0.004
	0.0041
	0.0041
	0.004
	0.0041
	0.0041
	0.004
	0.0041
	0.0041
	10000
	4
	0.05
	(0.9,0.8)
	-0.3

	0.0028
	0.0035
	0.0035
	0.0036
	0.0036
	0.0035
	0.0036
	0.0036
	0.0035
	0.0036
	0.0036
	10000
	4
	0.05
	(0.98,0.9)
	-0.3

	0.0028
	0.0044
	0.0044
	0.0046
	0.0046
	0.0044
	0.0046
	0.0046
	0.0044
	0.0046
	0.0046
	5000
	2
	0.1
	(0.9,0.8)
	-0.3

	0.0028
	0.004
	0.0039
	0.0042
	0.0042
	0.0039
	0.0042
	0.0042
	0.0039
	0.0042
	0.0042
	5000
	2
	0.1
	(0.98,0.9)
	-0.3

	0.0028
	0.0038
	0.0039
	0.0039
	0.0039
	0.0039
	0.0039
	0.0039
	0.0039
	0.0039
	0.0039
	5000
	4
	0.1
	(0.9,0.8)
	-0.3

	0.0028
	0.0034
	0.0034
	0.0035
	0.0035
	0.0034
	0.0035
	0.0035
	0.0034
	0.0035
	0.0035
	5000
	4
	0.1
	(0.98,0.9)
	-0.3


WEB TABLE 48- Empirical variance and mean of estimated variances of log-relative hazard parameter  from unstratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts
	Cohort
	SCC.True
	SCC.Est
	SCC.Naive
	
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	Empir var
	
	
	
	
	
	
	

	0.0256
	0.025
	0.0337
	0.0398
	0.0334
	0.0332
	0.0393
	0.0329
	0.0332
	0.0398
	0.0334
	5000
	2
	0.02
	(0.9,0.8)
	-3.948

	0.0256
	0.025
	0.0312
	0.0371
	0.0307
	0.0311
	0.037
	0.0306
	0.0311
	0.0371
	0.0307
	5000
	2
	0.02
	(0.98,0.9)
	-3.948

	0.0255
	0.0248
	0.031
	0.0332
	0.0301
	0.0307
	0.0329
	0.0299
	0.0307
	0.0332
	0.0301
	5000
	4
	0.02
	(0.9,0.8)
	-3.948

	0.0255
	0.0248
	0.0289
	0.0311
	0.0281
	0.0288
	0.0311
	0.028
	0.0288
	0.0311
	0.0281
	5000
	4
	0.02
	(0.98,0.9)
	-3.948

	0.0123
	0.0123
	0.0162
	0.0191
	0.0159
	0.0159
	0.0188
	0.0156
	0.0159
	0.0191
	0.0159
	10000
	2
	0.02
	(0.9,0.8)
	-3.948

	0.0123
	0.0123
	0.015
	0.0179
	0.0147
	0.0149
	0.0179
	0.0147
	0.0149
	0.0179
	0.0147
	10000
	2
	0.02
	(0.98,0.9)
	-3.948

	0.0127
	0.0122
	0.0154
	0.0161
	0.0146
	0.0152
	0.016
	0.0145
	0.0152
	0.0161
	0.0146
	10000
	4
	0.02
	(0.9,0.8)
	-3.948

	0.0127
	0.0122
	0.0142
	0.0152
	0.0137
	0.0141
	0.0152
	0.0137
	0.0141
	0.0152
	0.0137
	10000
	4
	0.02
	(0.98,0.9)
	-3.948

	0.0095
	0.0096
	0.012
	0.0144
	0.0122
	0.0118
	0.0142
	0.012
	0.0118
	0.0144
	0.0122
	5000
	2
	0.05
	(0.9,0.8)
	-3.046

	0.0095
	0.0096
	0.0111
	0.0135
	0.0114
	0.0111
	0.0134
	0.0113
	0.0111
	0.0135
	0.0114
	5000
	2
	0.05
	(0.98,0.9)
	-3.046

	0.0103
	0.0097
	0.0117
	0.0122
	0.0113
	0.0116
	0.0121
	0.0112
	0.0116
	0.0122
	0.0113
	5000
	4
	0.05
	(0.9,0.8)
	-3.046

	0.0103
	0.0097
	0.0111
	0.0115
	0.0106
	0.0111
	0.0115
	0.0106
	0.0111
	0.0115
	0.0106
	5000
	4
	0.05
	(0.98,0.9)
	-3.046

	0.0047
	0.0048
	0.0059
	0.0071
	0.006
	0.0058
	0.007
	0.0059
	0.0058
	0.0071
	0.006
	10000
	2
	0.05
	(0.9,0.8)
	-3.046

	0.0047
	0.0048
	0.0055
	0.0067
	0.0056
	0.0055
	0.0067
	0.0056
	0.0055
	0.0067
	0.0056
	10000
	2
	0.05
	(0.98,0.9)
	-3.046

	0.0049
	0.0048
	0.0056
	0.006
	0.0056
	0.0056
	0.006
	0.0055
	0.0056
	0.006
	0.0056
	10000
	4
	0.05
	(0.9,0.8)
	-3.046

	0.0049
	0.0048
	0.0053
	0.0057
	0.0053
	0.0053
	0.0057
	0.0052
	0.0053
	0.0057
	0.0053
	10000
	4
	0.05
	(0.98,0.9)
	-3.046

	0.0048
	0.0047
	0.0059
	0.0065
	0.0058
	0.0058
	0.0065
	0.0057
	0.0058
	0.0065
	0.0058
	5000
	2
	0.1
	(0.9,0.8)
	-2.377

	0.0048
	0.0047
	0.0055
	0.0062
	0.0054
	0.0055
	0.0061
	0.0054
	0.0055
	0.0062
	0.0054
	5000
	2
	0.1
	(0.98,0.9)
	-2.377

	0.0048
	0.0047
	0.0055
	0.0056
	0.0054
	0.0055
	0.0056
	0.0053
	0.0055
	0.0056
	0.0054
	5000
	4
	0.1
	(0.9,0.8)
	-2.377

	0.0048
	0.0047
	0.0051
	0.0053
	0.0051
	0.0051
	0.0053
	0.0051
	0.0051
	0.0053
	0.0051
	5000
	4
	0.1
	(0.98,0.9)
	-2.377


WEB TABLE 49- Empirical variance and mean of estimated variances of pure risk parameter  with , from stratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts
	Cohort
	USCC.True
	USCC.Est
	USCC.Naive
	
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	Empir var
	
	
	
	
	
	
	

	0.0256
	0.025
	0.038
	0.042
	0.0375
	0.0374
	0.0415
	0.037
	0.0374
	0.042
	0.0375
	5000
	2
	0.02
	(0.9,0.8)
	-3.948

	0.0256
	0.025
	0.0352
	0.0391
	0.0347
	0.0351
	0.039
	0.0346
	0.0351
	0.0391
	0.0347
	5000
	2
	0.02
	(0.98,0.9)
	-3.948

	0.0255
	0.0248
	0.0325
	0.0343
	0.0322
	0.0321
	0.0341
	0.0319
	0.0321
	0.0343
	0.0322
	5000
	4
	0.02
	(0.9,0.8)
	-3.948

	0.0255
	0.0248
	0.0304
	0.0322
	0.03
	0.0303
	0.0321
	0.03
	0.0303
	0.0322
	0.03
	5000
	4
	0.02
	(0.98,0.9)
	-3.948

	0.0123
	0.0123
	0.018
	0.0201
	0.0179
	0.0178
	0.0199
	0.0176
	0.0178
	0.0201
	0.0179
	10000
	2
	0.02
	(0.9,0.8)
	-3.948

	0.0123
	0.0123
	0.0167
	0.0188
	0.0166
	0.0167
	0.0188
	0.0165
	0.0167
	0.0188
	0.0166
	10000
	2
	0.02
	(0.98,0.9)
	-3.948

	0.0127
	0.0122
	0.0162
	0.0166
	0.0155
	0.0161
	0.0165
	0.0154
	0.0161
	0.0166
	0.0155
	10000
	4
	0.02
	(0.9,0.8)
	-3.948

	0.0127
	0.0122
	0.0153
	0.0156
	0.0146
	0.0153
	0.0156
	0.0145
	0.0153
	0.0156
	0.0146
	10000
	4
	0.02
	(0.98,0.9)
	-3.948

	0.0095
	0.0096
	0.0132
	0.0151
	0.0136
	0.0131
	0.0149
	0.0134
	0.0131
	0.0151
	0.0136
	5000
	2
	0.05
	(0.9,0.8)
	-3.046

	0.0095
	0.0096
	0.0125
	0.0142
	0.0126
	0.0125
	0.0141
	0.0126
	0.0125
	0.0142
	0.0126
	5000
	2
	0.05
	(0.98,0.9)
	-3.046

	0.0103
	0.0097
	0.0127
	0.0126
	0.0119
	0.0126
	0.0125
	0.0118
	0.0126
	0.0126
	0.0119
	5000
	4
	0.05
	(0.9,0.8)
	-3.046

	0.0103
	0.0097
	0.0119
	0.0119
	0.0112
	0.0119
	0.0119
	0.0112
	0.0119
	0.0119
	0.0112
	5000
	4
	0.05
	(0.98,0.9)
	-3.046

	0.0047
	0.0048
	0.0066
	0.0075
	0.0067
	0.0065
	0.0074
	0.0066
	0.0065
	0.0075
	0.0067
	10000
	2
	0.05
	(0.9,0.8)
	-3.046

	0.0047
	0.0048
	0.0061
	0.007
	0.0062
	0.0061
	0.007
	0.0062
	0.0061
	0.007
	0.0062
	10000
	2
	0.05
	(0.98,0.9)
	-3.046

	0.0049
	0.0048
	0.0058
	0.0062
	0.0059
	0.0058
	0.0062
	0.0058
	0.0058
	0.0062
	0.0059
	10000
	4
	0.05
	(0.9,0.8)
	-3.046

	0.0049
	0.0048
	0.0056
	0.0059
	0.0055
	0.0056
	0.0059
	0.0055
	0.0056
	0.0059
	0.0055
	10000
	4
	0.05
	(0.98,0.9)
	-3.046

	0.0048
	0.0047
	0.0066
	0.0069
	0.0063
	0.0065
	0.0068
	0.0062
	0.0065
	0.0069
	0.0063
	5000
	2
	0.1
	(0.9,0.8)
	-2.377

	0.0048
	0.0047
	0.0061
	0.0065
	0.0059
	0.0061
	0.0065
	0.0059
	0.0061
	0.0065
	0.0059
	5000
	2
	0.1
	(0.98,0.9)
	-2.377

	0.0048
	0.0047
	0.0057
	0.0058
	0.0056
	0.0057
	0.0057
	0.0055
	0.0057
	0.0058
	0.0056
	5000
	4
	0.1
	(0.9,0.8)
	-2.377

	0.0048
	0.0047
	0.0054
	0.0055
	0.0053
	0.0054
	0.0055
	0.0052
	0.0054
	0.0055
	0.0053
	5000
	4
	0.1
	(0.98,0.9)
	-2.377


WEB TABLE 50- Empirical variance and mean of estimated variances of pure risk parameter  with , from unstratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts
	Cohort
	SCC.True
	SCC.Est
	SCC.Naive
	
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	Empir var
	
	
	
	
	
	
	

	0.1304
	0.126
	0.1913
	0.216
	0.1829
	0.1904
	0.2154
	0.1823
	0.1904
	0.216
	0.1829
	5000
	2
	0.02
	(0.9,0.8)
	-5.201

	0.1304
	0.126
	0.1644
	0.1933
	0.1602
	0.1642
	0.1932
	0.16
	0.1642
	0.1933
	0.1602
	5000
	2
	0.02
	(0.98,0.9)
	-5.201

	0.1311
	0.126
	0.1699
	0.1831
	0.1672
	0.1697
	0.1828
	0.1669
	0.1697
	0.183
	0.1672
	5000
	4
	0.02
	(0.9,0.8)
	-5.201

	0.1311
	0.126
	0.1528
	0.1642
	0.1484
	0.1527
	0.1642
	0.1483
	0.1527
	0.1642
	0.1484
	5000
	4
	0.02
	(0.98,0.9)
	-5.201

	0.0623
	0.062
	0.0891
	0.1031
	0.0868
	0.0888
	0.1028
	0.0865
	0.0888
	0.1031
	0.0868
	10000
	2
	0.02
	(0.9,0.8)
	-5.201

	0.0623
	0.062
	0.0779
	0.0928
	0.0764
	0.0778
	0.0928
	0.0764
	0.0778
	0.0928
	0.0764
	10000
	2
	0.02
	(0.98,0.9)
	-5.201

	0.0617
	0.0618
	0.08
	0.0886
	0.0807
	0.0797
	0.0884
	0.0805
	0.0797
	0.0886
	0.0807
	10000
	4
	0.02
	(0.9,0.8)
	-5.201

	0.0617
	0.0618
	0.0707
	0.0797
	0.0718
	0.0707
	0.0797
	0.0718
	0.0707
	0.0797
	0.0718
	10000
	4
	0.02
	(0.98,0.9)
	-5.201

	0.0504
	0.0496
	0.0691
	0.0796
	0.0679
	0.0689
	0.0794
	0.0677
	0.0689
	0.0796
	0.0679
	5000
	2
	0.05
	(0.9,0.8)
	-4.289

	0.0504
	0.0496
	0.0621
	0.0719
	0.0601
	0.0621
	0.0718
	0.0601
	0.0621
	0.0719
	0.0601
	5000
	2
	0.05
	(0.98,0.9)
	-4.289

	0.0519
	0.0498
	0.0661
	0.0691
	0.0638
	0.0659
	0.069
	0.0637
	0.0659
	0.0691
	0.0638
	5000
	4
	0.05
	(0.9,0.8)
	-4.289

	0.0519
	0.0498
	0.0589
	0.0623
	0.057
	0.0588
	0.0623
	0.057
	0.0588
	0.0623
	0.057
	5000
	4
	0.05
	(0.98,0.9)
	-4.289

	0.0246
	0.0247
	0.0335
	0.0393
	0.0335
	0.0334
	0.0392
	0.0333
	0.0334
	0.0393
	0.0335
	10000
	2
	0.05
	(0.9,0.8)
	-4.289

	0.0246
	0.0247
	0.0294
	0.0355
	0.0297
	0.0294
	0.0355
	0.0297
	0.0294
	0.0355
	0.0297
	10000
	2
	0.05
	(0.98,0.9)
	-4.289

	0.0248
	0.0247
	0.0318
	0.0341
	0.0315
	0.0317
	0.0341
	0.0315
	0.0317
	0.0341
	0.0315
	10000
	4
	0.05
	(0.9,0.8)
	-4.289

	0.0248
	0.0247
	0.0281
	0.0308
	0.0282
	0.028
	0.0308
	0.0282
	0.028
	0.0308
	0.0282
	10000
	4
	0.05
	(0.98,0.9)
	-4.289

	0.0246
	0.0248
	0.0328
	0.0376
	0.0329
	0.0325
	0.0375
	0.0328
	0.0325
	0.0376
	0.0329
	5000
	2
	0.1
	(0.9,0.8)
	-3.602

	0.0246
	0.0248
	0.029
	0.034
	0.0293
	0.0289
	0.034
	0.0293
	0.0289
	0.034
	0.0293
	5000
	2
	0.1
	(0.98,0.9)
	-3.602

	0.0253
	0.0248
	0.0313
	0.0328
	0.031
	0.0312
	0.0328
	0.031
	0.0312
	0.0328
	0.031
	5000
	4
	0.1
	(0.9,0.8)
	-3.602

	0.0253
	0.0248
	0.0283
	0.0296
	0.0278
	0.0283
	0.0296
	0.0278
	0.0283
	0.0296
	0.0278
	5000
	4
	0.1
	(0.98,0.9)
	-3.602


WEB TABLE 51- Empirical variance and mean of estimated variances of pure risk parameter  with , from stratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts
	Cohort
	USCC.True
	USCC.Est
	USCC.Naive
	
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	Empir var
	
	
	
	
	
	
	

	0.1304
	0.126
	0.2136
	0.2179
	0.2135
	0.2133
	0.2174
	0.2129
	0.2133
	0.2179
	0.2135
	5000
	2
	0.02
	(0.9,0.8)
	-5.201

	0.1304
	0.126
	0.1925
	0.1951
	0.1906
	0.1924
	0.195
	0.1905
	0.1924
	0.1951
	0.1906
	5000
	2
	0.02
	(0.98,0.9)
	-5.201

	0.1311
	0.126
	0.1909
	0.1855
	0.1833
	0.1904
	0.1852
	0.183
	0.1904
	0.1854
	0.1833
	5000
	4
	0.02
	(0.9,0.8)
	-5.201

	0.1311
	0.126
	0.1718
	0.166
	0.1639
	0.1716
	0.166
	0.1638
	0.1716
	0.166
	0.1638
	5000
	4
	0.02
	(0.98,0.9)
	-5.201

	0.0623
	0.062
	0.0988
	0.1027
	0.1004
	0.0986
	0.1025
	0.1002
	0.0986
	0.1027
	0.1004
	10000
	2
	0.02
	(0.9,0.8)
	-5.201

	0.0623
	0.062
	0.0893
	0.0925
	0.0902
	0.0893
	0.0924
	0.0902
	0.0893
	0.0925
	0.0902
	10000
	2
	0.02
	(0.98,0.9)
	-5.201

	0.0617
	0.0618
	0.0874
	0.0886
	0.0875
	0.0873
	0.0884
	0.0873
	0.0873
	0.0886
	0.0875
	10000
	4
	0.02
	(0.9,0.8)
	-5.201

	0.0617
	0.0618
	0.0784
	0.0796
	0.0784
	0.0784
	0.0795
	0.0784
	0.0784
	0.0796
	0.0784
	10000
	4
	0.02
	(0.98,0.9)
	-5.201

	0.0504
	0.0496
	0.0773
	0.0788
	0.0772
	0.0769
	0.0786
	0.077
	0.0769
	0.0788
	0.0772
	5000
	2
	0.05
	(0.9,0.8)
	-4.289

	0.0504
	0.0496
	0.0698
	0.0712
	0.0695
	0.0697
	0.0711
	0.0695
	0.0697
	0.0712
	0.0695
	5000
	2
	0.05
	(0.98,0.9)
	-4.289

	0.0519
	0.0498
	0.0703
	0.0689
	0.0681
	0.0702
	0.0687
	0.068
	0.0702
	0.0688
	0.0681
	5000
	4
	0.05
	(0.9,0.8)
	-4.289

	0.0519
	0.0498
	0.0624
	0.062
	0.0613
	0.0623
	0.062
	0.0613
	0.0623
	0.062
	0.0613
	5000
	4
	0.05
	(0.98,0.9)
	-4.289

	0.0246
	0.0247
	0.0379
	0.039
	0.0381
	0.0377
	0.0389
	0.038
	0.0377
	0.039
	0.0381
	10000
	2
	0.05
	(0.9,0.8)
	-4.289

	0.0246
	0.0247
	0.0341
	0.0352
	0.0344
	0.034
	0.0352
	0.0344
	0.034
	0.0352
	0.0344
	10000
	2
	0.05
	(0.98,0.9)
	-4.289

	0.0248
	0.0247
	0.0333
	0.034
	0.0336
	0.0333
	0.0339
	0.0335
	0.0333
	0.034
	0.0336
	10000
	4
	0.05
	(0.9,0.8)
	-4.289

	0.0248
	0.0247
	0.0302
	0.0307
	0.0303
	0.0302
	0.0306
	0.0303
	0.0302
	0.0307
	0.0303
	10000
	4
	0.05
	(0.98,0.9)
	-4.289

	0.0246
	0.0248
	0.0365
	0.0371
	0.0365
	0.0364
	0.037
	0.0363
	0.0364
	0.0371
	0.0365
	5000
	2
	0.1
	(0.9,0.8)
	-3.602

	0.0246
	0.0248
	0.0324
	0.0336
	0.0329
	0.0324
	0.0335
	0.0329
	0.0324
	0.0336
	0.0329
	5000
	2
	0.1
	(0.98,0.9)
	-3.602

	0.0253
	0.0248
	0.0326
	0.0326
	0.0323
	0.0325
	0.0325
	0.0323
	0.0325
	0.0326
	0.0323
	5000
	4
	0.1
	(0.9,0.8)
	-3.602

	0.0253
	0.0248
	0.0296
	0.0294
	0.0292
	0.0296
	0.0294
	0.0292
	0.0296
	0.0294
	0.0292
	5000
	4
	0.1
	(0.98,0.9)
	-3.602


WEB TABLE 52- Empirical variance and mean of estimated variances of pure risk parameter  with , from unstratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts
	Cohort
	SCC.True
	SCC.Est
	SCC.Naive
	
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	Empir var
	
	
	
	
	
	
	

	0.0569
	0.0559
	0.0876
	0.0938
	0.0847
	0.0867
	0.0932
	0.0841
	0.0867
	0.0938
	0.0847
	5000
	2
	0.02
	(0.9,0.8)
	-4.702

	0.0569
	0.0559
	0.0771
	0.0849
	0.0758
	0.0768
	0.0848
	0.0757
	0.0768
	0.0849
	0.0758
	5000
	2
	0.02
	(0.98,0.9)
	-4.702

	0.0577
	0.0559
	0.0762
	0.0793
	0.075
	0.0763
	0.0791
	0.0747
	0.0763
	0.0793
	0.075
	5000
	4
	0.02
	(0.9,0.8)
	-4.702

	0.0577
	0.0559
	0.07
	0.0721
	0.0678
	0.0699
	0.0721
	0.0677
	0.0699
	0.0721
	0.0678
	5000
	4
	0.02
	(0.98,0.9)
	-4.702

	0.0274
	0.0277
	0.0401
	0.0444
	0.0398
	0.0399
	0.0441
	0.0396
	0.0399
	0.0444
	0.0398
	10000
	2
	0.02
	(0.9,0.8)
	-4.702

	0.0274
	0.0277
	0.0357
	0.0404
	0.0358
	0.0355
	0.0403
	0.0358
	0.0355
	0.0404
	0.0358
	10000
	2
	0.02
	(0.98,0.9)
	-4.702

	0.0267
	0.0276
	0.0354
	0.0382
	0.036
	0.0353
	0.0381
	0.0359
	0.0353
	0.0382
	0.036
	10000
	4
	0.02
	(0.9,0.8)
	-4.702

	0.0267
	0.0276
	0.0319
	0.0349
	0.0327
	0.0319
	0.0348
	0.0326
	0.0319
	0.0349
	0.0327
	10000
	4
	0.02
	(0.98,0.9)
	-4.702

	0.0228
	0.0221
	0.0317
	0.034
	0.0308
	0.0314
	0.0338
	0.0306
	0.0314
	0.034
	0.0308
	5000
	2
	0.05
	(0.9,0.8)
	-3.793

	0.0228
	0.0221
	0.0291
	0.0311
	0.0278
	0.0291
	0.031
	0.0278
	0.0291
	0.0311
	0.0278
	5000
	2
	0.05
	(0.98,0.9)
	-3.793

	0.0221
	0.0222
	0.0285
	0.0296
	0.0282
	0.0283
	0.0295
	0.0281
	0.0283
	0.0296
	0.0282
	5000
	4
	0.05
	(0.9,0.8)
	-3.793

	0.0221
	0.0222
	0.0257
	0.0271
	0.0256
	0.0256
	0.0271
	0.0256
	0.0256
	0.0271
	0.0256
	5000
	4
	0.05
	(0.98,0.9)
	-3.793

	0.011
	0.011
	0.0147
	0.0167
	0.0151
	0.0147
	0.0166
	0.015
	0.0147
	0.0167
	0.0151
	10000
	2
	0.05
	(0.9,0.8)
	-3.793

	0.011
	0.011
	0.0133
	0.0153
	0.0137
	0.0133
	0.0153
	0.0136
	0.0133
	0.0153
	0.0137
	10000
	2
	0.05
	(0.98,0.9)
	-3.793

	0.0108
	0.011
	0.0136
	0.0146
	0.0139
	0.0136
	0.0146
	0.0138
	0.0136
	0.0146
	0.0139
	10000
	4
	0.05
	(0.9,0.8)
	-3.793

	0.0108
	0.011
	0.0123
	0.0134
	0.0126
	0.0123
	0.0134
	0.0126
	0.0123
	0.0134
	0.0126
	10000
	4
	0.05
	(0.98,0.9)
	-3.793

	0.0108
	0.011
	0.0142
	0.0158
	0.0145
	0.0141
	0.0157
	0.0144
	0.0141
	0.0158
	0.0145
	5000
	2
	0.1
	(0.9,0.8)
	-3.111

	0.0108
	0.011
	0.013
	0.0145
	0.0132
	0.013
	0.0145
	0.0132
	0.013
	0.0145
	0.0132
	5000
	2
	0.1
	(0.98,0.9)
	-3.111

	0.0108
	0.011
	0.0133
	0.0139
	0.0134
	0.0133
	0.0139
	0.0134
	0.0133
	0.0139
	0.0134
	5000
	4
	0.1
	(0.9,0.8)
	-3.111

	0.0108
	0.011
	0.0122
	0.0127
	0.0122
	0.0121
	0.0127
	0.0122
	0.0121
	0.0127
	0.0122
	5000
	4
	0.1
	(0.98,0.9)
	-3.111


WEB TABLE 53- Empirical variance and mean of estimated variances of pure risk parameter  with , from stratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts
	Cohort
	USCC.True
	USCC.Est
	USCC.Naive
	
	
	
	
	

	Empir var
	
	Empir var
	
	
	Empir var
	
	
	Empir var
	
	
	
	
	
	
	

	0.0569
	0.0559
	0.0922
	0.0962
	0.0917
	0.0916
	0.0957
	0.0911
	0.0916
	0.0962
	0.0917
	5000
	2
	0.02
	(0.9,0.8)
	-4.702

	0.0569
	0.0559
	0.083
	0.087
	0.0825
	0.0828
	0.0869
	0.0824
	0.0828
	0.087
	0.0825
	5000
	2
	0.02
	(0.98,0.9)
	-4.702

	0.0577
	0.0559
	0.0822
	0.0808
	0.0786
	0.082
	0.0805
	0.0783
	0.082
	0.0808
	0.0786
	5000
	4
	0.02
	(0.9,0.8)
	-4.702

	0.0577
	0.0559
	0.074
	0.0732
	0.071
	0.0738
	0.0731
	0.0709
	0.0738
	0.0732
	0.071
	5000
	4
	0.02
	(0.98,0.9)
	-4.702

	0.0274
	0.0277
	0.0418
	0.0449
	0.0426
	0.0415
	0.0446
	0.0423
	0.0415
	0.0449
	0.0426
	10000
	2
	0.02
	(0.9,0.8)
	-4.702

	0.0274
	0.0277
	0.038
	0.041
	0.0387
	0.038
	0.0409
	0.0386
	0.038
	0.041
	0.0387
	10000
	2
	0.02
	(0.98,0.9)
	-4.702

	0.0267
	0.0276
	0.0371
	0.0385
	0.0374
	0.037
	0.0384
	0.0373
	0.037
	0.0385
	0.0374
	10000
	4
	0.02
	(0.9,0.8)
	-4.702

	0.0267
	0.0276
	0.0334
	0.0351
	0.034
	0.0333
	0.0351
	0.034
	0.0333
	0.0351
	0.034
	10000
	4
	0.02
	(0.98,0.9)
	-4.702

	0.0228
	0.0221
	0.0332
	0.0343
	0.0327
	0.033
	0.0341
	0.0325
	0.033
	0.0343
	0.0327
	5000
	2
	0.05
	(0.9,0.8)
	-3.793

	0.0228
	0.0221
	0.0301
	0.0313
	0.0297
	0.0301
	0.0313
	0.0297
	0.0301
	0.0313
	0.0297
	5000
	2
	0.05
	(0.98,0.9)
	-3.793

	0.0221
	0.0222
	0.0285
	0.0299
	0.0292
	0.0284
	0.0298
	0.0291
	0.0284
	0.0299
	0.0292
	5000
	4
	0.05
	(0.9,0.8)
	-3.793

	0.0221
	0.0222
	0.0261
	0.0273
	0.0266
	0.0261
	0.0272
	0.0265
	0.0261
	0.0273
	0.0266
	5000
	4
	0.05
	(0.98,0.9)
	-3.793

	0.011
	0.011
	0.016
	0.0169
	0.016
	0.0159
	0.0168
	0.0159
	0.0159
	0.0169
	0.016
	10000
	2
	0.05
	(0.9,0.8)
	-3.793

	0.011
	0.011
	0.0145
	0.0154
	0.0146
	0.0145
	0.0154
	0.0146
	0.0145
	0.0154
	0.0146
	10000
	2
	0.05
	(0.98,0.9)
	-3.793

	0.0108
	0.011
	0.0139
	0.0147
	0.0144
	0.0138
	0.0147
	0.0143
	0.0138
	0.0147
	0.0144
	10000
	4
	0.05
	(0.9,0.8)
	-3.793

	0.0108
	0.011
	0.0127
	0.0135
	0.0131
	0.0127
	0.0134
	0.0131
	0.0127
	0.0135
	0.0131
	10000
	4
	0.05
	(0.98,0.9)
	-3.793

	0.0108
	0.011
	0.0148
	0.016
	0.0153
	0.0147
	0.0159
	0.0152
	0.0147
	0.016
	0.0153
	5000
	2
	0.1
	(0.9,0.8)
	-3.111

	0.0108
	0.011
	0.0135
	0.0146
	0.014
	0.0135
	0.0146
	0.0139
	0.0135
	0.0146
	0.014
	5000
	2
	0.1
	(0.98,0.9)
	-3.111

	0.0108
	0.011
	0.0137
	0.014
	0.0137
	0.0137
	0.0139
	0.0137
	0.0137
	0.014
	0.0137
	5000
	4
	0.1
	(0.9,0.8)
	-3.111

	0.0108
	0.011
	0.0123
	0.0128
	0.0126
	0.0123
	0.0128
	0.0125
	0.0123
	0.0128
	0.0126
	5000
	4
	0.1
	(0.98,0.9)
	-3.111


[bookmark: _Ref118196422]WEB TABLE 54- Empirical variance and mean of estimated variances of pure risk parameter  with , from unstratified sampling using different methods of analysis and variance estimation, for various probabilities of missing covariate data, in 5,000 simulated cohorts
Web Appendix I. [bookmark: _Ref152844895][bookmark: _Ref152844905][bookmark: _Toc152844966]DATA ANALYSIS
I.1 [bookmark: _Toc152844967]Parameter estimation
Recall that estimation was performed using the stratified case-cohort with design weights (SCC); the stratified case-cohort with calibrated weights (SCC.Calib); the unstratified case-cohort with design weights (USCC); and the unstratified case-cohort with calibrated weights (USCC.Calib). We also estimated the parameters using the whole cohort (30,000).
Estimation results for all 11 parameters are display in WEB TABLE 55. Corresponding variance estimates are displayed in Table 3 in the Main Document. Interpretation of the results are given in Section 8 in the Main Document.



	Parameter
	Cohort
	SCC
	SCC.Calib
	USCC
	USCC.Calib

	
	0.3845
	0.3519
	0.3843
	0.3765
	0.3863

	
	-0.8461
	-0.8418
	-0.868
	-0.9687
	-0.8327

	
	0.2723
	0.3017
	0.2772
	0.2745
	0.2865

	
	0.6836
	0.6786
	0.6803
	0.7073
	0.6863

	
	0.7009
	0.6862
	0.7042
	0.7087
	0.7005

	
	-0.1208
	-0.1645
	-0.1276
	-0.1225
	-0.1423

	
	-0.2306
	-0.1799
	-0.2269
	-0.2309
	-0.2354

	
	
	0.2185
	0.2219
	0.2195
	0.2318
	0.2182

	
	
	0.1178
	0.1201
	0.1164
	0.1144
	0.1188

	
	
	0.1638
	0.1652
	0.1642
	0.1641
	0.1639

	
	
	0.0849
	0.0869
	0.0849
	0.0845
	0.085


[bookmark: _Ref149837906]WEB TABLE 55- Estimates of log-relative hazard and pure risk parameters from using different sampling designs, methods of analysis and variance estimation, in the Golestan Cohort ( 30,000).  denotes the log-relative hazard parameter of covariate , 
Web Appendix J. [bookmark: _Toc152844968]STEP BY STEP PSEUDO CODE TO OBTAIN   FOR SCC AND SCC.Calib IN TABLE 3 IN THE MAIN DOCUMENT

A. Estimation using the stratified case cohort with design weights -------------------

1. Run the coxph model to estimate the log-relative hazard from the case-cohort data with design weights

2. Estimate the baseline hazard non parametrically from the case-cohort data with design weights and log-relative hazard estimate obtained in step A.1

3. Estimate the pure risk from the relative hazard and baseline hazard estimates obtained in steps A.1 and A.2 

4. Compute the influences of the case-cohort individuals on the parameter estimates

5. Estimate the variances of the parameter estimates from the influences obtained in step A.4 

--------------------------------------------------------------------------------------
B. Estimation using the stratified case cohort with calibrated weights ---------------

1. Build a regression model to predict the phase-two covariates

2. Impute the phase-two covariates on the whole cohort using the model built in step B.1

3. Run the coxph model to estimate the log-relative hazard from the imputed cohort data obtained in step B.2

4. Compute the influences of the cohort individuals on the log-relative hazard estimate obtained in step B.3 to construct the auxiliary variables proposed by Breslow et al. (2009)

5. Calibrate the design weights against the influences obtained in step B.4

6. Run the coxph model to estimate the log-relative hazard from the case-cohort data with the calibrated weights obtained in step 5

7. Compute the total follow-up time on the pure-risk time interval on the whole cohort

8. Compute the relative hazard on the imputed cohort data, using the log-relative hazard estimate obtained in step 6.

9. Multiply the estimated relative hazard obtained in step B.8 to the total follow-up time obtained in step 7, to get construct an additional auxiliary variable, as proposed by Shin et al. (2020)

10. Calibrate the design weights against the influences obtained in steps B.4 and B.9

11. Run the coxph model to estimate the log-relative hazard from the case-cohort data with calibrated weights obtained in step B.10

12. Estimate the baseline hazard non parametrically from the case-cohort data with calibrated weights obtained in step B.10 and log-relative hazard estimate obtained in step B.11

13. Estimate the pure risk from the relative hazard and baseline hazard estimates obtained in steps B.11 and B.12 

14. Compute the influences of the cohort individuals on the parameter estimates, taking calibration into account

15. Estimate the variances of the parameter estimates from the influences obtained in step B.14

[bookmark: _Toc152844969]
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