The demography of your invented creature.

Day 5. Stochastic sequence analysis. 

Before answering these exercises, 

Study and then run mat5stochseq_08  Run it by modules, but BE PATIENT with module 3, it requires patience as it does something for 5000 time steps.
1. In broad general terms, what is accomplished in each module of the program, modules 1, 2, 3, and 4?

2.  Study the definition of the long run stochastic population growth rate at the beginning of module 3.  Understand it as geometric mean of “observed” one time-step population growth rates associated with a long sequence of environments. Is this the same as the geometric mean of the λ’s of the individual demography matrices?  Is this the same as the megamatrix growth rate that you calculated yesterday?  (See Tuljapurkar et al. AmNat 2003 for a discussion later on.)
3. Load your matrices and environmental states from yesterday’s  “*.mat “ file.

 And begin to run the program. First, find the equilibrium distribution of environmental states and interpret it.  Next, find the mean matrix and the coefficient of variability (CV) of the matrix elements
4. Frequency and sequence of environments in a sample path.  Generate a sequence of environments according to the probability rules in your habitat dynamics matrix; look at the distribution for the first 20 time steps, the first 1000 time steps and 5000 time steps. Compare the observed frequency of different environmental states with the equilibrium distribution. Examine the sequence of states in a section of the sample path and describe the environmental sequence if you can.
5. Choose an initial population vector arbitrarily and run it through the first three matrices prescribed by the sequence of environmental states, “by hand”: that is do it in MATLAB one step at a time using the appropriate matrices at each step.  Keep track of changes in the size and shape of the population. Ask MATLAB to  calculate N(t+1)/N(t) at each time step.  

6. Analyze the long run (there is independence from initial conditions that occurs after a while) dynamics of your population according to the stochastic sequence.  What is the stochastic sequence population growth rate and the overall summary matrix of elasticities by habitat and stage; compare to megamatrix analysis.  Which stages and habitats contribute the most to each of these kinds of elasticities?  Think about and discuss how these growth rates measure different averages.
7. In the stochastic environment, new elasticity questions and parameters arise.  We can ask how sensitive the growth rate is to perturbations of the mean, perturbations of the deviations from the mean and perturbations that occur in single states of the habitat.  Take a look at these for your organism and comment on them. (See Tuljapurkar et al. 2003 AmNat and Horvitz et al. 2005 Ecology for further discussions).

