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The goal of Population Viability Analysis is to estimate the a population's probability of survival versus extinction over some specified time period, by constructing and simulating a stochastic population model. It is typically assumed that very small populations are at high risk of extinction for reasons that not included in the population model (e.g., loss of genetic variability). "Extinction" therefore is defined as the population dropping below a critical density N*.  

In this lab we study the accuracy of PVA in a simple setting using parameters taken from a recent paper (Brook, B. W., O’Grady, J. J., Chapman, A. P., Burgman, M. A., Akçakaya, H. R. & Frankham, R. 2000. Predictive accuracy of population viability analysis in conservation biology. Nature 404, 385–387). We assume that:

1. Population size n(t) obeys the unstructured random growth model n(t+1)=exp(r(t))n(t), or equivalently x(t+1) = x(t) +  r(t) where x=ln(n).

2. The values of r(t) are iid Gaussian random variables with mean , variance 2
3. Observed values of r(t), estimated from successive values of n(t), are measured without error. 

This model is simplified for convenience; typically there would be a matrix model with each entry having a specified mean, variance, and distribution. 

PredictRisk.m simulates the process using estimated parameters , for the 21 species studied by Brook et al. (2000), and the sample sizes (number of observations of r) available for each, and simulates the process of predicting (from data) how likely the species is to survive over the next 50 years for a critical density N* equal to 10% of its initial density. There are three steps:

· Collect "data". This is simulated using the normal random number generator randn. 
· Estimate  and  from the data. The functions mean and std, applied to the data, do this.

· Simulate the model 500 times with the true parameters, and the estimated parameters, and record the number of simulations in which the population drops below N*.  

The way the last part is done is instructive. Matlab does vector operations quickly, but it does loops slowly (relative to a compiled language such as C or f90). We therefore avoid a loop over replicate simulations by putting 5000 replicates into a single matrix.

Exercises:

1. Pick a species (by editing PredictRisk.m and changing the value of jspecies), and study whether the available data are adequate to estimate accurately the risk of extinction over the next 50 years.

2. If not, how many years of data would you need to make an accurate estimate of extinction risk? 

