ESM 206 Problem Set 5
Mini-Exam will be due Tuesday, June 13, at 5PM.  
Contingency tables
A. Santa Barbara County public health officials would like to know whether there is a difference in rabies prevalence between North County and South County.  You go out and collect road-killed skunks from both regions, and test them for the presence of rabies.  Your data are: 

	Region
	With rabies
	Without rabies

	North
	14
	29

	South
	12
	38


1. Assuming your data are a random sample of the skunk population, does rabies prevalence differ between the two regions?
2. Is it reasonable to assume your data are a random sample of the skunk population? Why or why not?  If not, does this affect your conclusions?
B. Twelve members of one species of insect and eighteen of another species were placed in a container with insecticide fumes (don’t worry; these are agricultural pests, not endangered rainforest butterflies!).  After half of the thirty insects had died there were nine of species 1 alive and five alive of species 2.  
1. Are these two species of insect equally susceptible to the insecticide?

2. Explain why the P-values differ so much between the exact test and the others.

Logistic regression
C. In class we talked about using logistic regression when each observation of the dependent variable was binary (0/1, yes/no, etc.).  However, logistic regression is also appropriate when the dependent variable is a proportion – for example, the number of females in a class divided by the class size – as long as we know the sample size.  This variable is constrained to be between zero and one, and has the sampling properties of a binomial distribution, so logistic regression is appropriate.


In this exercise you will be re-analyzing the exotic species data (ExoticSpecies.csv), using logistic regression rather than OLS regression.  You will need to reshape the data slightly using the stack tool.  The columns you want to stack are Aliens and Natives.  You should end up with two rows for each country, one with Species Type = Natives and one with Species Type = Aliens.  When you construct the regression model, Species Type will be your dependent variable; put the variable Count into the Freq box. This will tell JMP that, say, in Australia, 1,952 of the 17,590 species are of Type “Alien” and 15,638 of them are “Natives”.  This is equivalent to providing a line in the data file for each species, with each identified as “Alien” or “Native”.
Recall that in an earlier lecture, we used OLS regression to examine the factors that might influence the “invadedness” of a country. 

1. Explain why logistic regression is better than OLS for these data (I can think of at least 2 reasons).

2. Use logistic regression to re-fit each of the three models that we examined in lecture (these were: Island+Pop_dens; . Island+Pop_dens+Island*Pop_dens, which we simplified to Island*Pop_dens; and Island+Pop_dens+Continent, which we simplified to Pop_dens+Continent).  Which model fits the data best?

3. Does this new analysis change our conclusions about which factors influence a country’s invasibility?

Nonlinear regression
D. Recall that in the chlorophyll regression, we had to square-root transform the dependent variable in order to get the residuals to conform to the assumptions of OLS, but this introduced nonlinearities in the model.  Ideally, we wanted to also take the square root of the whole right hand sided of the equation, but we couldn’t do that and stay linear in parameters – the best we could do is take the square root of N and NP.  Now, we can “almost” do that and use nonlinear regression, to fit the model
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1. Why can we only “almost” take the square root of the right hand side?

2. Fit the model, and report the parameter estimates.
3. Is this model “better” than the one where we just transformed the independent variables?  You can answer this from a conceptual/theoretical standpoint, a goodness of fit standpoint, and a satisfaction of the regression assumptions standpoint.
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