Likelihood 2013, Homework 3
Leopard frogs have the standard spotted morph and the solid ‘burnsi’ morph.  This coloration differences it due to a single genetic locus with the standard allele dominant to the burnsi allele.  Let q = the frequency of the burnsi allele and assume that this locus is in Hardy-Weinberg equilibrium within the population.  You take a random sample from the population and get nS spotted frogs and nB burnsi frogs.

1.  Determine the log-likelihood function for the data and solve for the MLE of q.

2.  Given nS = 40 and nB = 22, plot the log-likelihood function, determine the MLE, and determine a lower and upper-bound using the 1.92 log-likelihood drop method.

3.  Write the Bayesian posterior density for this sampling experiment in terms of q, nS and nB, assuming that the prior density for q is beta(1,1). 

4.  Plot the posterior density of q over the feasible range for nS = 40 and nB = 22 and determine the MAP estimate and credibility interval.  You can do this without explicitly solving for the denominator, Prob[nS = 40 & nB = 22].  However, if you want that information, Prob[nS = 40 & nB = 22] = 3.8994 x 10-19.  
