Likelihood 2013, Homework 4
The data is from the two year sunflower demography study from class.  The model: Seeds have probability g of germinating, probability a of not germinating but surviving in the seed bank until next year, and probability 1-g-a of dying.  If a plant germinates, there is probability v that it will survive to adulthood.  A total of n seeds were set of soil at the beginning of the experiment.  There were X1 adults at the end of year 1 and X2 adults at the end of year 2 (X1 + X2 <= n).  

The likelihood statement for the data:
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1.  What is the feasible range for each parameter?

2.  What is the maximum likelihood estimator for each parameter?

3.  Solve for likelihood ratio test statistic for the null hypothesis that a = 0.5.  If n = 20, X1 = 16 and X2 = 1, is the test significant?
Let b = gv and rewrite the log-likelihood in terms of the two parameters a and b.

4.  Write out Fisher’s information matrix for parameters a and b.

5.  Use the information matrix to determine the variance-covariance matrix for estimators.  Report a standard error for a and b when n = 20, X1 = 16 and X2 = 1.

For (5), a useful math fact: If 
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