Introduction to Spatial Pattern Analysis in a GIS Environment





Exercise 3


Gi* Statistical Analysis








This exercise demonstrates calculation of the Gi* statistic for the Orange County census data.  The Gi* statistic is a measure of spatial association.  Unlike the K function which measures the spatial clustering of point locations, the Gi* statistic considers both point locations and point data values.  The idea here is that points with very high values are certainly important, but points with high values surrounded by other points with high values, are even more so.  The Gi* statistic may be used to identify spatial clustering of high or low data values, measuring the statistical significance of this clustering in relation to a hypothetical random point distribution.  In this exercise you will calculate the Gi* statistic for a set of point data.





Task 1:  We begin simply, by calculating the Gi* scores for the census tract centroid data prepared in Exercise 1.  For this task, the Gi* statistic will identify where both high and low Median Rents cluster within Orange County.





(1)	Open the workshop.mxd map you’ve saved in your student folder.





(2)	To view the Orange County data, right click on the Orange County data frame in the table of contents.  Select Activate from the popup menu.  The Orange County census tracts and the centroids we created in Exercise 1 should be visible.





(3)	Hold the Alt button down and press the F8 button to bring up the macro dialog.  Select the macro named “LocalG.LocalG” and press the Run button. The Local G Statistic dialog should appear.





(4)	Fill in the dialog to match the figure below.  Select the OCPnts layer and the MEDIANRENT field.  Set the distance equal to 2000 meters and check the star box.  
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(5)	Click OK.





(6)	The results of analysis will be saved in the attribute table of the OCPnts layer.  A dialog will prompt you for a field name to save the data in.  The field name is limited to 10 characters.  Change the default field name to “GiStar2km” to stand for Gi* computed for a distance of 2 kilometers (See Below).  The field name is limited to 10 characters and spaces or punctuation marks may cause errors.
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(7)	Check to see that the results are written to the OCPnts attribute table.  Right click on OCPnts in the table of contents and select Open Attribute Table from the popup menu.  Scroll all the way to the right to see the new field and the Gi* results.  Close the attribute table when you are finished.





(8)	I know you’re anxious to see the results on the map, but first let’s run the G stat one more time.  Repeat steps 3 thru 6 using 4000 meters as the distance and “GiStar4km” as the output field name.





(9)	The G stats are designed as a test of the significance of spatial clustering.  The analysis should be carried out at an appropriate distance of study based on an understanding of the processes involved.  Here we are looking at the original pattern and two sets of G stats in an exploratory mode to get a better idea of how the statistic works.





(10)	First, we will look at the median rents classified by standard deviations.  Right click on OCPnts in the table of contents and the Properties…  Go to the Symbology tab.  Make sure the value field is set to MEDIANRENT.  





(11)	Click on the Classify… button.  This will bring up the Classification dialog.  Select “Standard Deviation” as the method, and press the OK button.  In the symbology tab, make sure that you have a color ramp which allows you to distinguish all 5 classes.  Press the Apply button.





(12)	Move the Layer Properties dialog out of the way, and take minute to examine the pattern of median rents in Orange County.  Where do you think clusters of low and high rents are?





(13)	Bring the Layer Properties dialog back up.  Change the value field to GiStar2km.  ArcMap will reset the classification to Natural Breaks.  For comparability, set the classification scheme to Standard Deviations (See step 11).





(14)	Click the Apply button, and move the Layer Properties dialog out of the way.  Are the clusters where you thought they would be?





(15)	Next, view the GiStar4km values.  How does the pattern change?  Is the pattern more apparent?  Do you feel that information has been lost by over smoothing the data?  What scale seems more appropriate for analysis?  Does it depend on which part of the county you are interested in?





(16)	Gi* values are generated for point datasets, and it is best to display them as points.  But sometimes it is necessary to create chloropleth or shaded polygon maps.  We will join the OCPnts table to the OC Tracts layer to make a chloropleth map.





(17)	Right click on OC Tracts in the table of contents.  Select Joins and Relates and then Join…  Select OCPnts as the table to join, and use the FIPS field in each table as the join field.  Set the dialog to match the diagram below, and click OK.
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(18)	Bring up the OC Tracts properties dialog.  Go to the Symbology tab.  Select Quantities and Graduated Colors.  Next, select OCPnts.GiStar2km as the value field.  Click on the Classify… button.





(19)	We will manually reclassify the data so that we can easily discern statistically significant clusters.  First, change the number of classes to 4, and then change the method to Manual.





(20)	The Gi statistic may be examined as a standard normal variate.  Values greater than 1.96 or less than -1.96 indicate significant clustering at the α=0.05 level.  We will use these values as our class boundaries.  In the Break Values list on the right hand side of the Classification dialog, click on the first break value.  Type -1.96 and press enter.  Enter 0 for the second break and 1.96 as the third break value.  The last break value remains the same.  When the Classification dialog is set to look like the figure below, click OK.  Choose a color scheme that shows the four different classes clearly.
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(21)	Click OK in the Properties dialog.  You have made a chloropleth map showing significant clusters of high and low median rent.  The white polygons on the map are the census tracts with no population that we removed in the first exercise.





(22)	Let’s add the OCCities.shp file in our Student directory to our map.  Hint: Use the Add Data button �.





(23)	Does it appear that high and low rents cluster in or near certain cities?  What effect does the beach (southwest edge of the map) have on rent?  What patterns can be distinguished at the different scales of analysis (2km vs. 4km)?  Do you know any other features or attractions in Orange County?  How do these relate to rent?





(24)	 Save your map by clicking on the save button. �





Congratulations!  You have completed exercise 3!


