The demography of your invented creature.

Day 3.  Sensitivity, elasticity and sensitivity weighted by variance.

Before answering these exercises, 

Study and then run “mat3prosretr_08.m”

Perturbation “experiments”

1.  Load your original matrix. Analyze the response of population growth rate to a series of changes in the life history, simulating three changes to particular entries of the original matrix:

This means that you want to think of population growth rate as a dependent variable; it depends upon all the entries in the matrix.    You will do this by plotting population growth rate on the y-axis while you plot aij and changes to it (changes either by a small magnitude or by a small percent) on the x –axis. For example, the x-axis values could be:.[.99* aij ,   aij, 1.01* aij].
Prospective Analyses 
3.  Load the output for your creature from  “senstuff”

4.  “By hand” calculate analytical sensitivity and elasticity indices for the fecundity of the largest and of the smallest reproductives, from the stable age distribution and reproductive value vectors. 

The sensitivity of population growth rate to changes in any entry of a matrix, a(i,j), is given by the product of the reproductive value of the ith stage times the stable stage proportion of the jth stage, 


s(i,j) = RV(i) *  SSD(j).

The elasticity is given by  


e(i,j) = ( a(i,j)/population growth rate)  *  s(i,j).
Compare these calculations to the values obtained by  “senstuff”.

5.  The elasticities can be summed.  Sum them for each life history stage and for the top row of your organism.  Make a figure of the summed elasticity.  Discuss the meaning.

Introduction to Retrospective analyses of observed variation 
6.  Load your original matrix. Make at least three variants of the matrix to represent the demography of your creature in different conditions, for example, different plots or treatments. You should name them by a sequence such as, m1,m2, m3 etc.(ie all with the same letters, but ending with a number, in sequence). MATLAB can make use of this. Save these matrices in a “*.mat” file to use them tomorrow.

7.  Calculate the mean matrix and the standard deviations and the variances for each entry in the matrix.  The mean matrix is the matrix whose entries are the average aij’s across your environments.  It is the variation across your environments of each aij that is of interest.

8. Find the sensitivity of the mean matrix.  Weight the sensitivity by the variation for each entry as the standard deviation times the sensitivity.  How does this analysis compare to the elasticity and sensitivity analyses?

9. Think about the variance-covariance matrix of the matrix entries and the sensitivity product that could be used to weight these.  Why would you be interested in covariance structure?

10. Regression designs.  Imagine a situation in which demography could vary across a gradient and try to set up the analysis. Keep in mind that for each value of the gradient variable, each element of the matrix could change and the sensitivity matrix would be different at each value of the gradient variable. What question does this kind of analysis address?

