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This talk presents a new Monte Carlo approach to the problem of calculating the conditional probability of inheritance patterns given sibship genotype data, assuming the avail-ability of parental level population haplotype frequencies. By limiting the study to sibships, we propose a linkage analysis method that allows linkage disequilibrium among relevant genetic loci, can incorporate general crossover process model, and is computationally feasible. The cruxes of this approach are systematic ways to introduce probability distributions on the space of legal ordered parental genotypes consistent with sibship genotype and given inheritance pattern, and on the space of legal inheritance patterns consistent with sibship genotype so as to apply importance sampling techniques for calculating various relevant probabilities. Using simulated data, we examine the performance of our method in terms of the accuracy in calculating the conditional probability of IBD sharing for sib-pairs given the sibship genotype data. It seems that our method performs very well and outperforms GENEHUNTER, when there is linkage disequilibrium, the parental level population haplotype frequencies are available, and the sample sizes in the importance samplings are large enough. 

