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1 A Generalized linear regression problem

For 30 Galapagos islands, we have a count of the number of species of tortoise found on each
island. We also have five geographic variables for each island. The original dataset contained
several missing values which have been filled for convenience.

“Species” the number of species of tortoise found on the island
“Area” the area of the island (km?)

“Elevation” the highest elevation of the island (m)

“Nearest” the distance from the nearest island (km)

“Scruz” the distance from Santa Cruz island (km)

“Adjacent” the area of the adjacent island (square km)

(a) Make plots of each potential input variable versus the outcome of Species. Which variables
appear to be most predictive? Are there some variables there a transformation of the predictor
variable might be warranted to lessen the influence of extreme points?

(b) Fit a Poisson regression model to predict Species versus the outcome of Species based on the
Area, Elevation, Nearest, Scruz and Adjacent. Report the coefficients of this model. Do the signs
of the coefficients make sense?

(c) Find the mean and standard deviation for each input variable in the previous model. What
change in the predicted Species is associated with a one standard deviation increase in the variable
while holding other variables constant?

(d) Fit a Poisson regression model with the same variables used in part(b), but without the Elevation
variable. Report the coefficients of this model. Which model is better?

(e) Predict Species with all variables be the mean but Elevation be 1000, using model in part(b) and
part(d). Does adding the deleting the predictor Elevation have much influence on these predicted
values? What if Elevation be 307

(f) Refit the model from part(d) accounting for possible overdispersion. Report the overdispersion
coefficient and explain what it means.

(g) An alternative model would include Area as an offset or exposure variable. Explain why or why
not treating Area in this fashion would be justified.
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