Name ______________________

Exercise 21 Agglomerative Hierarchical Cluster Analysis
Objective: Learn to use Agglomerative Hierarchical Cluster Analysis
Task: In this exercise, you will group Florida counties based on county level ethnicity data using Agglomerative Hierarchical Cluster Analysis (available in S-Plus).
Steps:
1. Copy exercise data (Ex21data.zip) from the instructor’s folder (or download it). Unzip it and extract the shapefiles, fl_race2000.shp, to your own exercise directory.

2. The first step you will perform an Agglomerative Hierarchical Cluster Analysis based on the percentages of ethnicity population in Florida (at county level). Later the clustering result will be brought to ArcMap for post-analysis evaluation.
3. Start S-Plus 6 by click the icon on the desktop. Expand menu File…Import Data, click on From File…. In the dialog box, browse to your exercise folder by clicking Browse. In the next dialog box, set Files of type to FoxPro file (.dbf). Select fl_race2000.dbf. Click Ok. Set File Format to dBASE file (dbf) and Data set to fl_race2000. Make sure Create a New Data Set is selected. Click Ok to open the file in S-Plus. 
4. Expand menu File. Click Save. Save the data file with the name “fl_race2000.sdd” and put it in your exercise folder.

5. Let’s first take a look at the attributes in the data. In this exercise, you will use the percentage of the population by ethnicity in each county (which I already calculated for you). The fields you should use in the analysis are: pcWhite, pcBlack, pcAmerInd, pcAsian, pcHaPi, pcOthers, pc2plus, pcHisp.
6. Expand menu Statistics…Cluster Analysis. Click on Agglomerative Hierarchical….
7. In the dialog box, set Data set to fl_race2000. Hold on SHIFT key in your keyboard and select all variables listed in Step 5 for Variables. Here you will use all these variables for clustering analysis.
8. Set Metric to Euclidean. Linkage Type to complete. 

9. Click Results tab, set Save in to fl_race2000. Set Num of Clusters to 3. Check Cluster Membership.

10. Click Plot tab and check Clustering Tree.

11. You will have three windows open. One window contains the summary report for the model. The second is the data file. Scroll all the way to right. Notice a new field cluster.id is added.
· What values do you find in this field?
· What is this field for? _____________

12. The third window is so called dendrogram. 

· In Step 9, you have set the model to generate 3 clusters. Do a screen capture of the graph and then draw a line to cut the counties into 3 clusters.
13. Notice, it is very hard to interpret any geographic patterns in the dendrogram. Next step you will visualize the clustering result in ArcMap.
14. Expand menu File, click Save as. Name the new file fl_race2000_cluster. Select Column 3 all the way to Column 42. Hit Delete Key in your key board. Only 3 fields remain. This step is necessary since you only need the cluster information. Later we you join the cluster table to the shapefile, you wont have duplicated fields.
15. Expand menu File…Export Data, click To File.  In the next dialog box, set Data Frame to fl_race2000_cluster and Files of Type to dBASE file (dbf). Click Browse. Navigate to your exercise folder. Name the file fl_race2000_cluster.dbf.

16. Start ArcMap. Add fl_race2000 layer. Save the map document to Ex21.mxd.

17. Add fl_race2000_cluster.dbf to the map. Next you will join this table to the fl_race2000 layer. You should know how to do this routine. No detailed instruction is given. The join field at both table and shape file should be FIPS.
18. After the join, open up the attribute table for fl_race2000 layer. Scroll all the way to the right, and you will see a field fl_race2000_cluster.CLUSTER_ID. This field indicates which cluster each county belongs to.
19. Apply a unique value map to fl_race2000 layer based on fl_race2000_cluster.CLUSTER_ID. Choose a proper color for each cluster.

· Do you see any geographic patterns in terms of the locations of clusters? Discuss below:

20. The more important is to understand the properties of each cluster, basically the kind value that each input attribute field is likely to have. Examine the values in those percentage fields for each county based on the clustering results. 

· Cluster 1 are the counties:

· Cluster 2 are the counties:

· Cluster 3 are the counties:







