Geospatial Statistics

LearnR! Fall2014

There are quire a lot of approaches to spatial statistics depending on your data and the process of interest. Today we will practice fitting spatial lag and spatial error models using an example polygons dataset. For the most part, the process is similar for other methods but you need to look up the correct function to use.

1. Download the nc.RData dataset from learnr.web.unc.edu

2. Import the dataset using setwd() and load()

3. Plot the nc dataset to see if everything looks okay.

4. What variables are in the dataset? 

For this analysis, we are interested in the effect of poverty on rates of lung cancer in NC, at the county level.

5. Print a summary of our exposure variable (income) and out outcome variable (cancer.r). We'll come back to visualizing these later.

Computers (and data analysis, for that matter) can only really handle matrices, but we have spatial data. Let's build a neighbors object that stores  the spatial relationship information in a way that can be better understood by R but still can be easily visualized by us.

6. Install and load the spdep R package.

7. Use by poly2nb() function on our polygons object to create another object called neighbors.

8. Plot() the new object to make sure it worked correctly

9. Plot the map of NC and the neighbors object on the same plot using the add=TRUE argument to plot().

This is progress, but we're not there yet! The next step is to create a weights object that contains the spatial weights. Our neighbors object contains relational information, but doesn't have a coding scheme for how to put this into the model for each observation.

10.  Use the nb2listw function to turn our neighbors object into a weights object called weights.

This object is what we'll feed into our model, but what is it?

11. Use a combination of inspection methods [e.g. str(), names(), head(), class(), and square brackets] to find the weights for each observation. Can you figure out which of the following coding styles is the default?

Some Coding Styles for Weights Matrices


Binary: 


Each link is 1


Row-standardized:
Links add up to 1 for each observation


Global-standardized: 
Links add up to N (not necessarily 1 per row)


Unity-standardized:
Links add up to 1 for all observations
12. Use glm() to build a non-spatial linear model of income predicting cancer rate.

13. Use errorsarlm() to build a spatial error model of the effect of income on cancer rate by setting the listw= argument to our weights object. HINT: our data set hasn't been adequately prepared, so the model won't run by default. Set the tol.solve= argument to a smaller number than the one given in the error code to relax the model fit requirements.

14. Use lagsarlm() to build a spatial lag model of the effect of income on cancer rate by setting listw= argument to our weights object (see HINT above).

Congratulations! You've fit TWO classes of spatial auto-regression models. How do the results compare to the non-spatial model?

15.  [optional] print a color-scaled map for the exposure and outcome using one of two approaches. You may want to come back to this after you have the models working.
