Name ______________________

Exercise 15 Local Moran’s I 
Objective: Calculate Local Moran’s I in ArcGIS
Task: You will analyze the vote patterns in the State of Pennsylvania based on the 2000 Election data. The data contains the percentage of Bush votes at county level. You will use Local Moran’s I available in ArcGIS.
Steps:
1. Open “Ex14.mxd” in ArcMap and save it as “Ex15.mxd”.

2. Turn on ArcToolbox if it is not open.

3. Expand Spatial Statistics Tools … Mapping Clusters. You will notice a option Cluster and Outlier Analysis (Anselin Local Morans I). This tool is also implemented in Python.

4. Double-click Cluster and Outlier Analysis (Anselin Local Morans I) tool. A Cluster and Outlier Analysis (Anselin Local Morans I) window will show up. 

5. Set Input Feature Class to counties; Input Field to BUSHVOTE; Conceptualization of Spatial Relationship to Inverse Distance Squared; Distance Method to Euclidean Distance. 

6. Save the result appropriately by setting Output Feature Class. Use name like “PenLocalMI”. Use the defaults on the rest inputs. Click Ok. Wait for a few seconds to let the procedure complete.

7. When the calculation ends, a new polygon layer PenLocalMI will be added to the map.

8. Click Close to close the Cluster and Outlier Analysis (Anselin Local Morans I) window.

9. Open the attribute table of this new layer PenLocalMI. You will notice that it is essentially the same attribute table as the “counties” with two additional fields, LMiInvDst2 (Local Moran’s I index) and LMzInvDst2 (z-score for each unit, it measures the significance of the corresponding Local Moran’s I index). 

10. Next step is to create a choropleth (graduated color) map based on LMiInvDst. Use 4 classes with 0, 20, 50 as the breaks and a double-ended color ramp (e.g. red ~ blue). This map shows the distribution of local spatial clusters. High LMiInvDst2 (Local Moran’s I index) means that the county has similar values (percentage of Bush’s Vote, High-High or Low-Low) as its neighboring counties. Low LMiInvDst2 means that the county has different values (High-Low or Low-High) as its neighbors.
11. Copy and paste PenLocalMI layer. This time you will create a choropleth (graduated color) map based on LMzInvDst2. Use 4 classes with 0, 1.65 (95% confidence level), 2.33 (99% confidence level) as the breaks and a double-ended color ramp (e.g. red ~ blue). This map shows the distribution of confidence for the Local Moran’s I index. High LMzInvDst2 (z-score) means large confidence of its index.
· Based both cluster map and confidence map, what pattern do you observe? Describe it.

· Where positive autocorrelation turns to occur?  ____________________________







