Simulated Data Generation
Genotype marker data for cases and controls are simulated using the software FastSLINK [1]. This program requires three input files: 
1. 



simdata.dat, which is a standard LINKAGE parameter file [2]. We fix the value of K to 0.1 for all our simulations and compute  values from equation (6) for different combinations of , , and mode of inheritance values (which determine the values). Since disease and marker alleles are specified to be in complete LD, disease-marker haplotype frequencies are also determined. In this file we provide the haplotype frequencies rather than disease and marker allele frequencies.
2. slinkin.dat, which is a file identifying different parameter values required in the simulation, like the number of replicates (rep) required (rep = 1000 in our case) and a seed for the random number generator which must be updated each time FastSLINK is run. The seed is updated by selecting a random number between 25000 and 30000 in R [3].
3. simped.dat, which is a standard LINKAGE pedigree file with an extra column of codes stating how the simulation of genotypes and/or phenotypes should be determined. Because FastSLINK requires pedigree data, dummy parents are used in our simulations; that is, the pedigree structure is a trio, where the parents have no genotypes or phenotypes and genotypes for each child are generated conditional on their respective affection status, using the inheritance models provided in simdata.dat.
A total of rep × N trios are simulated for the cases and controls samples separately. FastSLINK stores the simulated trios in the file pedfile.dat. Dummy parents are then removed from this file and only four columns of information are kept: Individual ID, Affection Status and genotype (one allele per column). These modified pedfile.dat files hereafter will be referred to as total infallible (TI) files.

Introduction of genotyping errors using the Douglas, Skol, Boehnke (DSB) model
[bookmark: D2]For these simulations, errors are randomly introduced according to the DSB error model [4]. In this model, errors are introduced into genotypes rather than into alleles and no homozygous genotype can be incorrectly misclassified as the other homozygote (i.e., homozygote to homozygote error rates are set to zero). The DSB model also assumes equal probability of incorrectly coding the heterozygous genotype as either one of the homozygous genotypes. 
For a marker locus with alleles A and a, the two parameters of interest in the DSB model are:

Homozygous AA or aa incorrectly coded as Aa),

Heterozygous Aa incorrectly coded as AA or aa). 



For our simulations, we specify  as presented in the error matrix in Supplementary Table 1. Using the notation above, errCA = ε and errCO = or (see Table 1).   
Errors are introduced into the TI file of cases (TIca.dat) and controls (TICo.dat). The resultant files hereafter will be referred to as total fallible (TF) files.
[Insert Supplementary Table 1 about here]


For the ith replicate, individuals  through are selected from the TFca.dat and TFco.dat files. These selected individuals are merged into a file hereafter referred to as the fallible file. This file represents the observed data. We note that for each replicate the fallible file is not altered once it is produced.
Likewise, the same individuals are selected from the TIca.dat and TIco.dat files and merged into a file hereafter referred to as the fallible file. This file represents the double-sample data obtained using a gold-standard genotype mechanism. For each replicate, once this file is produced, we consider scenarios in which we randomly select 0%, 5%, 10%, 15%, 20%, 50% and 100% of the individuals from it.

The creation of the fallible and infallible files described is performed for different combinations of the parameter values presented in Table 1. Under the null hypothesis there are a total of sixteen simulations (two values for the error parameter in cases, two for the error parameter in controls, two for the sample size and two for disease allele frequency). Under the alternative hypothesis this number doubles to thirty two for each mode of inheritance because of the two values considered for.
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