Social Network Analysis

Learn R! 

Fall 2014

This lab will cover network objects the basic data type for social network analysis in R. Adapted from/ data from/ special thanks to: McFarland, Daniel, Solomon Messing, Mike Nowak, and Sean Westwood. 2010.  "Social Network Analysis”. More labs on their website: http://sna.stanford.edu/rlabs.php.          

First, we need to import the data frames we will use to build the network object. For every social network analysis, there are two basic parts: information on the nodes, and information on the links (ties). We'll combine these into a network object that will let us access everything in one place.

1. Install and load four packages that are useful for social network analysis:


a. network


b. sna


c. igraph


d. intergraph

Network is the basic package. Igraph offers a different style of plots and a few statistics (as does sna). Intergraph is useful for converting between social network oject types.

2. Download the sna.Rdata file from learnr.web.unc.edu. Put it in your specified working directory and load() it into R.

3. Inspect the contents of the data file using ls(). Familiatie yourself with the datasets using the head() function.

You should see two data frames: one with the node information and one with the link information. We've got several variables for each person in the dataset, as well as information about each tie (the type of tie). The direction of the tie is indicated by the ego and alter fields: each goes from ego to alter. For now, let's ignore the type of tie and just look at the network structure.

4. Make an object called ties.basic that contains the first two columns of the ties dataset.

5. Use the network() function to build an object called net.basic out of the attributes and ties dataframes. HINT: ?network; you should only need two arguments! 

6. Try a basic visualization of your network object using the generic function plot(). HINT: you can use par(mar=c(0,0,0,0)) to set all four margins to zero to make your plot bigger.

7. Use methods(plot) to figure out which method is actually being dispatched by plot(). HINT: look for something about networks, then use ? to check out your guess.

8. Use arguments to the plot() function (found in the help page located in #7) to customize your plot. If you're stuck, try the simple displaylabels=TRUE option for one example.

An easy way to help visualize the types of ties is to make a seperate graph containing only one type of tie.

9. Use square brackets to subset the ties object into three sets, one for each type of tie.

10. Use each of these three ties subsets to create three new network objects, one for each type of tie.

11. Plot each of these subnets individually.

You should be able to see a big difference between these three networks. Which network is drastically different from the other two? Which network looks denser? Let's confirm our suspicions abou network density using a function that returns network-wide properties.

12. Use the network.density() function to return the density of each of the four networks you've got so far (the full network and each of the three subsets). Which is (and will always be) the densest? Which is the least dense?

The network package will do basic network operations, but you'll need to use other packages to get more complex information. Typically they work the same. Step 1 is to create the appropriate type of network object through conversion or creation (similar to what we did above).

Igraph offers a different plot style and a few more functions. Let's first convert our network object into an object that igraph can work with using a function in the intergraph package.

13. Use asIgraph on your full network object to convert it into a graph object.

14. Look up the igraph package documentation (google: CRAN igraph) and find a function (Ctrl+F in adobe reader/firefox) to calculate a betweenness centrality statistics.

This is the general procedure for getting any sort of statistic you want!

BONUS: Can you figure out how to plot the full network using a different color for each type of link? Sometimes links overlap, so use a color scheme that reflects this. For example, if friendship is yellow and report is red, you could use orange for a report/friendship relationship.
