Computing for Statistical Genetics

Session 5. Permutation tests
The power of a test (at Type I error of 0.05) is just the probability that the p-value will be less than 0.05. In some situations there are explicit formulas for the power, but it is always possible to estimate the power by simulating the study many times (e.g. using the replicate() command) and counting the proportion of simulations with p-values less than 0.05.

1. Suppose we are looking for a change in blood pressure from before treatment to after treatment in 100 individuals; an appropriate statistical test is a one-sample t-test. To calculate power, it’s reasonable to assume that subjects’ changes form a Normal distribution, where the mean change is 2mmHg, and the standard deviation of the change is 7mmHg. 
Compute the power by simulation (you will need the rnorm() function, which generates Normal random numbers) and compare it to the answer computed by the power.t.test() function.

2. In session 4 you found an association between SNP 3 and systolic blood pressure in a linear regression model for the ‘bpdata’ data set. When writing that question, we actually looked at all the SNPs and picked SNP 3 because it had a significant association and would look good in the exercise.

Use a permutation test of the minimum p-value across all 11 SNPs to assess whether there is really evidence for an effect of SNP 3.

