EY680              Vector-Valued Continuous-Time Markov Chains                 
March 21, 2006
This lab is a lot less directed and a lot more open-ended than the last.  Feel free to use Splus or R.  General suggestion for modeling: in each case, decide if the modification can be handled by changing the parameters of the current model, or if it requires new types of states and state transitions.  Then use STREUDL. 
Task 1.  Patch model. Implement the susceptible-infected patch model described in class and in the Gog et al. paper.  For a common starting point, use a 100-patch landscape with m.S = 3, m.I = 3, delta = 0.5, g = 0.2941, x.I = 2.4, x.S = 1.4, initial.S=80, initial.I=5.  How would you reflect culling of some fraction of the infected patches in your model?  How would you reflect a constant number of predators, which can spread the infection but are not affected by it?
Task 2. Patch model extensions and variations.  Modify the patch code to handle one or more of the following extensions. These are just some starting points; other ideas, extensions, and combinations could be interesting. In each case, try to draw from your simulations some qualitative conclusions about the dynamics of the process (particularly occupancy fractions). Ideally, work in interdisciplinary groups on these, then spend some time discussing as a class your models and simulations.   
· Inhomogeneous landscape, I: Preference. Suppose that in the landscape, there are a fixed number of “good” patches that are preferred by the species.  What makes these patches good?  
· Competition. Suppose that another species also occupies the landscape, and competes for the same patches.  What if the competing species carries the disease, but is not affected by it? 
· Predator-prey.  Suppose that predators are present in the landscape, successfully reproducing and migrating as long as they find prey, but dying off by starvation in the absence of prey.  What if the predator species carries the disease, but is not affected by it? 
· Disease control. Suppose that a vaccination program is implemented for some fraction of the susceptible patches.  Possible scenarios include complete vaccination of the susceptible patch versus incomplete vaccination (alternatively, complete resistance versus limited resistance).   Another possible disease control measure might involve pesticide applications; e.g., dusting for fleas in prairie dog towns.   
· Inhomogeneous landscape, II: Wasteland.  What if infected patches that die out are not available for re-colonization for some time after extinction?

· Inhomogeneous landscape, III: Mosaic.  Suppose that the patch landscape is only one of two or more connected landscapes, with different dynamics inside the different landscapes, and with migration possible between landscapes.  
