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Background 
GeoDa is an open-source software package that was first introduced by Dr. Luc Anselin in 
2003. GeoDa provides a user-friendly graphical interface for analyzing spatial patterns in 
point and polygon data.   

GeoDa allows users to interactively explore relationships between maps and statistical 
plots and identify patterns of spatial clustering   and hotspots. It supplements traditional 
GIS and statistical software by focusing on understanding geographic phenomena, through 
exploratory spatial data analysis, geo-visualization, and spatial modeling. Some key 
functionalities of GeoDa include spatial autocorrelation statistics (global and local), basic 
linear regression, and spatial regression models (e.g., lag and error models).  

This tutorial will focus on using GeoDa to explore prostate cancer cases among 18 year or 
older   in Pennsylvania’s 3,218 census tracts for 2010 to 2019 from CDC’s National 
Environmental Public Health Tracking Network Data Explorer Tool. We also used population 
data from the U.S. Census Bureau to get information about the age distribution of the male 
population in each tract. These data are all provided in the PAcancerUpdated.xlsx file in 
the tutorial folder. This analysis is only intended as a demonstration of how to use GeoDa 
for cancer cluster investigations and the sample results and findings presented as part of 
this tutorial should not be interpreted as real-world conclusions. 

Launch GeoDa 
1. Launch the GeoDa software by double-clicking on the GeoDa shortcut on your 

Desktop.  
Note: If you do not see the GeoDa app icon, search for the application 
on your computer or navigate to the GeoDa folder where the software 
was downloaded and open the GeoDa.exe file. 
 

https://geodacenter.github.io/
https://ephtracking.cdc.gov/DataExplorer/
https://ephtracking.cdc.gov/DataExplorer/
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2. GeoDa will open in 2 windows: the toolbar and the Connect to Data Source 
window.  

 

Import Data 
The first pane of the Connect to Data Source window includes 3 main tabs that you can 
use to import or connect to your data:  

• File tab – lets you import data from your computer 
• Database tab – helps you connect to a database where your data is stored 
• Web tab – allows you to connect to data that you have a URL for (e.g., GeoJson URL, 

WFS URL) 

The second pane on the right, is known as the Recent/Sample Data Panel. This panel has 
2 tabs:  

- Recent Data tab – allows you to quickly find and add data from a list of files that you 
recently opened in GeoDa  

- Sample Data tab – includes sample datasets that you can use to test out different 
features in GeoDa 
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1. Open the prostate cancer data in GeoDa by first selecting the folder icon in the File 
tab of the Connect to Data Source window.  
 
 














 

2. There are several types of files we can import to GeoDa. We will be using a shapefile 
for this analysis, so select “ESRI Shapefile (*.shp)” from the drop-down menu.  
 
Note: Make sure that your tutorial data folder is unzipped before trying to import 
your data, so you are able to find and import your data.  
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3. Next, navigate to where your tutorial data is stored and select the shapefile called 
“PAcancerUpdated.shp” from the folder. Use the “Open” button (in the bottom 
right) to finish importing it into GeoDa.   

 

Note: You can also drag and drop your data into GeoDa, by dragging the file from 
your computer into the “Drop files here” box in the Connect to Data Source 
window.  Once you have imported your data into GeoDa, you can quickly access the 
file again from the Recent Data tab in the Recent/Sample Data Panel.  
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Explore & Visualize the Data 

After we have imported our shapefile into GeoDa, we will be able to see the map of the 
3,218 PA census tracts below.  

 
GeoDa includes several mapping tools that we can use to help explore and visualize our 
data before we begin our analysis. For this tutorial, we’ll look at how to create a 
choropleth map of the data, customize our map, and explore the data further in a data 
table.  

There are many types of choropleth maps that we can create in GeoDa, including natural 
breaks, quartile, and equal interval maps. For this tutorial, we will be creating a natural 
breaks map, which groups data based on natural cut points (i.e., breaks) in the data that 
help maximize differences between groups, while minimizing differences within each 
group. Natural breaks are often used for choropleth maps as they aim to represent the 
data’s true distribution – making for a more accurate and easily understandable 
visualization, especially for highlighting clusters within the data.   
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Create a Choropleth Map 

1. We’ll start by creating a choropleth map of the data. First, select the Map icon from 
the GeoDa Toolbar. 
 
 
 
 
 
 

2. Then, select “Natural Breaks Map”  from the menu and specify that GeoDa should 
use “5” categories (i.e., breaks).  
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3. The Variable Settings window (to the right) will appear, to let us select the variable 
that we would like to visualize in our map. For this tutorial, let’s view prostate cancer 
rates, by scrolling down to select the [Rate] variable from the menu. Next, select the 
“OK” button (in the bottom left) to create the map. 

 

GeoDa will open a new window with our new choropleth map.   
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Customize the Map 

There are a few ways that we can customize our choropleth map, including using different 
map colors or highlighting specific categories (e.g., highest rates) on the map.   

1. To choose new map colors, right click a color in the legend. A menu will appear to 
allow you to choose a new fill color, fill opacity, or outline color. For this tutorial, 
we will keep the default colors.   
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2. Next, let’s learn how to highlight a specific category on the map. Click on the legend 
color box for the highest rates to see the 160 tracts with the highest prostate 
cancer rates highlighted on the map.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Highlighting tracts on this map, will also highlight them in all of the other windows 
we have open, such as the map that opened when we imported our data, which now 
highlights those tracts as well. 
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Explore the Data Table 

We can further explore the data by opening it up in a Data Table.  

1. Leaving the tracts with the highest cancer rates selected in our choropleth map, 
select the Table icon to open the data table.  
 




 

2. The resulting table has 49 variables for each of the 3,218 census tracts, which can 
be seen using the scroll bars along the bottom and on the right side of the table. We 
can also see the total number of records (i.e., census tracts) and the 160 tracts with 
the highest rates of prostate cancer are still selected in the bottom left of the table.  
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3. To make it easier to explore the data for the highlighted tracts, right click one of the 
columns at the top of the table, such as the [STATEFP10] column, and select the 
option to “Move Selected to Top”.  

 
The 160 tracts with the highest prostate cancer rates are now highlighted in yellow 
at the top of the table.  
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Spatial Autocorrelation Analysis 
For our spatial autocorrelation analysis today, we will be creating a spatial weights file and 
then using it to run our Global Moran’s I and Local Moran’s I analyses.  
 

Add Spatial Weights File 

Before we can run our spatial autocorrelation analysis, we need to create or import a 
spatial weights file, to tell GeoDa how to compare neighboring tracts. Spatial weights are 
different than what you might be used to using (e.g., weights in a survey analysis), in that 
spatial weights are used to characterize the relationships between geographies (e.g., 
census tracts), rather than to adjust the data like survey weights. 
 
For this analysis, we will be creating our own spatial weights file that uses  
Queen Contiguity as our weight measurement, which will look for neighboring tracts that 
share a common edge (e.g., sharing a census tract boundary) or vertex (e.g., tract 
boundaries that meet at a single point or corner). You may also be interested in Rook 
Contiguity when conducting your own analysis, which only identifies tracts as neighbors if 
they share a boundary or border.  
 

1. First, select the Weights Manager icon from the toolbar to create or load a spatial 
weights file.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Next, select “Create” from the top left of the Weights Manager menu.  
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Note: If you already have a weights file, you can select the “Load” button to import 
your weights file into GeoDa instead.  
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The following window will appear to allow us to select our ID Variable (i.e., the 
variable that we use to distinguish unique records), as well as our spatial weights 
measurement type in the “Contiguity Weight” and “Distance Weight” tabs.  
 
Note: All options in the “Contiguity Weight” and “Distance Weight” tabs will be 
grayed out and unable to be selected (like the image below) until after we have 
selected our ID variable.  The “Create” button at the bottom of the screen will also 
be grayed out until we select our ID Variable.  
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2. The ID Variable for this analysis is the census tract identifier, represented by the 
[GEOID10] variable in our data. Select [GEOID10] from the drop-down menu at the 
top of the screen.  
 
Note: The ID Variable can also be set using the “Add ID Variable…” button to the right 
of the drop-down menu.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Updated 7/9/2025  17 
 

3. Once we have selected our ID Variable, we will then be able to select our spatial 
weights measurement type.  For this analysis, we are using Queen Contiguity. 
Navigate to the “Contiguity Weight” tab and select the “Queen Contiguity” option. 
Next, for Order of Contiguity, select “1”.  
 
“Contiguity" defines how neighboring areas are related, and the terms "Rook 
contiguity" and "Queen contiguity" are inspired by the moves of chess pieces. For a 
central square in a grid, Rook contiguity would identify the four squares directly 
adjacent to its top, bottom, left, and right sides. Queen contiguity would identify 
those four squares plus the four squares diagonally adjacent to its corners. Rook 
contiguity might be preferred when you want a more restrictive definition where 
direct adjacency along a border is paramount. Queen contiguity is often the default 
because it captures a broader sense of spatial interaction, including connections 
through corners. It's generally more robust for irregularly shaped polygons where a 
shared corner might still represent a meaningful connection.  
 
First-Order Contiguity (Order 1) is the most common and often the default. With 
Queen contiguity, it considers only immediate neighbors – those polygons that 
share at least one border or vertex with the central polygon. This captures very 
localized spatial relationships. Higher-Order Contiguity (Order > 1) expands the 
definition of neighbor. Order 2 includes polygons that are neighbors of neighbors 
(i.e., polygons that share a border/vertex with a first-order neighbor) and Order 3 
includes polygons that are neighbors of those neighbors, and so on. By using higher 
orders, you can detect spatial patterns that operate over a wider geographic extent, 
but with increased complexity and computational cost, more difficult interpretation, 
and diminishing returns. 
For more information on the different spatial weighting options that are available in 
GeoDa, see the GeoDa spatial weighting tutorial and guidance here: 
https://geodacenter.github.io/workbook/4a_contig_weights/lab4a.html.  
 
 
 
 
 
 
 
 
 

https://geodacenter.github.io/workbook/4a_contig_weights/lab4a.html
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Note: Some of these options may already be selected by default, but you will be 
unable to make any changes until selecting your ID Variable in the previous step. 
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4. Select the “Create” button at the bottom of the screen to create the weights file.  
 
Note: The “Create” button will be unable to be selected until after you have set your 
ID Variable at the top of this window.  
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5. Next, the following window will appear to let you decide what to name your results 
and where you would like to save them. For this tutorial, name the new weights file 
“PAcancerUpdated2.gal” and select the “Save” button (in the bottom right) to save 
the results.  
 
Note: After you have created your weights file the first time, you can import it into 
GeoDa the next time you run your analysis, by using the “Load” button in the Weights 
Manager.  
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6. Once you have saved your file, close the Weights File Creation window, using the “x” 
in the upper right or the “Close” button at the bottom of the window.  
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Explore the Weights File 

Now that we have created our weights file, we can learn more about the data in our weights 
file, using the Histogram, Connectivity Map, and Connectivity Graph tools in the 
Weights Manager.   
 
Histogram 

Let’s start by using the Histogram tool to explore our weights file to visualize how many 
tracts have a certain amount of neighbors (i.e., tracts they share a border with).  

1. First, select the “PAcancerUpdated2” weights file we created from the menu in the 
top of the Weights Manager. Then, select the “Histogram” button in the bottom 
left.  
 
Note: If you are unable to select the “Histogram” button, please be sure that you 
have created or loaded your weights file (i.e., the “PAcancerUpdated2” file) and that 
it is selected and highlighted in the top of the Weights Manager.   
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GeoDa will automatically create and open the connectivity histogram for us to 
explore, which shows the frequency of tracts (y-axis) with a certain number of 
neighbors (x-axis).  

 
Note: If you still have the tracts with the highest rates selected, those tracts will also 
be highlighted by default in the histogram when it opens. You can click any white 
space within the histogram chart to clear the filter or select any bar on the histogram 
to apply a new filter instead. 
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2. The bars of the histogram are interactive and selecting one will highlight all tracts 
with that number of neighbors in the other maps and tables that we have open. To 
give this a try, select the bar that represents tracts with 6 neighbors from the x-axis.  
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The bar will be highlighted in the histogram and will act as a filter for all the other 
windows we have open.  
 















 
For example, the natural breaks map is now highlighting the 679 census tracts that 
have 6 neighbors.  
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Connectivity Map 

Next, let’s create and explore the Connectivity Map.  

1. Select the “Connectivity Map” button in the bottom center of the Weights Manager 
window.   
 
Note: If you are unable to select the “Connectivity Map” button, please be sure that 
you still have the “PAcancerUpdated2” file selected and highlighted in the top of the 
Weights Manager.    
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GeoDa will automatically create and open the Connectivity Map, which will look a 
lot like the map from when we imported the data, until you hover above a 
community or tract on the map. You can tell this is the Connectivity Map, by the 
title in the upper left of the window.  

 
 
Note: If you still have tracts selected from another window when you create this 
map, those tracts will also be highlighted by default when it opens. Hovering over the 
connectivity map will clear the filter. 
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2. To see which tracts share a border with the tract of interest, hover above a tract to 
highlight that tract in dark green and all its neighbors that it is connected  with in 
white.  
 
The number of tracts that are currently selected will appear in the bottom left of the 
Connectivity Map window.  
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Connectivity Graph 

Lastly, let’s use the Connectivity Graph tool to help us visualize how tracts are connected 
to one another.    

1. Select the “Connectivity Graph” button in the bottom right of the Weights Manager 
window.   
 
Note: If you are unable to select the “Connectivity Graph” button, please be sure 
that you still have the “PAcancerUpdated2” file selected and highlighted in the top of 
the Weights Manager.   
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GeoDa will automatically create and open the Connectivity Graph, which looks like 
the Connectivity Map, but with webs of lines that connect the center (i.e., centroid) 
of each tract with the centroids of its neighbors.  

 
2. Select a tract on the map to highlight it and see which tracts are its neighbors. The 

number of selected tracts will also appear in the bottom left of the Connectivity 
Graph window.  
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Global Moran’s I 
For this tutorial, we will use Global Moran’s I (i.e., Univariate Moran’s I) to measure how 
similar neighboring tracts are to each other in terms of prostate cancer rates.  

The results of our analysis will be the Moran’s I scatterplot. The scatterplot points help us 
visualize if neighboring tracts have similar cancer rates, by showing us how similar the 
cancer rate of each tract is to the cancer rates of its neighbors  . The results also show us 
how close the cancer rates of a tract and its neighbors are to the overall mean.  

The scatterplot results also include the regression line (i.e., the line of best fit through the 
scatterplot points), which helps us check for spatial clustering – in other words, whether 
or not tracts with high cancer rates are grouped together or spread out randomly.  

The slope of the regression line is our Moran’s I statistic, which will always be a value 
between -1 and 1. A positive slope means tracts with similar values are located near each 
other (i.e., spatial clustered), while a negative slope means tracts with high and low 
values are mixed together (i.e., spatial dispersed). 

To learn more about the Moran’s I scatterplot results and how to interpret the results, see: 
https://geodacenter.github.io/workbook/5a_global_auto/lab5a.html#moran-scatter-plot 
 

1. To run Global Moran’s I, select the “Space” option from the toolbar and “Univariate 
Moran’s I” from the first section of the Space menu.  
 














 

https://geodacenter.github.io/workbook/5a_global_auto/lab5a.html#moran-scatter-plot
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2. Next, we need to select the value that we want to compare between tracts. For this 
analysis, scroll down and select the [Rate] variable. Ensure that the spatial weights 
file (PAcancerUpdated2) we created is selected as the Weights file in the drop-
down menu at the bottom. Then select “OK” to run the analysis.  
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The Moran’s I scatterplot (below) will appear, with the prostate cancer rates on 
the x-axis and their spatially lagged (weighted sum of the neighboring location 
values) counterparts on the y-axis. Our plot shows a positive slope to the 
scatterplot points and includes the slope (i.e., Moran’s I statistic) at the top of our 
scatterplot, as Moran’s I =  0.268. The Moran's I index typically ranges from -1 to +1, 
like a Pearson correlation coefficient. A positive Moran's I indicates positive spatial 
autocorrelation or clustering. Similar values (either high values or low values) tend 
to be located near each other. A negative Moran's I indicates negative spatial 
autocorrelation or dispersion. Dissimilar values tend to be located near each other. 
This is often described as a "checkerboard" pattern. Moran's I near zero suggests no 
significant spatial autocorrelation, meaning the spatial distribution of the variable is 
essentially random. The values are distributed independently of their location. The  
Moran's I value is essentially a Pearson correlation coefficient (r) and can be 
interpreted as such. A value of 0.268 in our example would be indicative of weak 
positive autocorrelation across the study area. 
 
Note: If you had any tracts still selected from exploring the weights file, those tracts 
will be highlighted in the scatterplot when it initially opens. Click any white space in 
the scatterplot results to see all results or highlight different tracts in the plot.  
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Local Moran’s I 
Next, let’s run Local Moran’s I (i.e., Univariate Local Moran’s I), to help us determine 
where clusters (i.e., tracts with similar cancer rates) are located.  

Moran's I is a global statistic that measures the overall spatial autocorrelation of a variable 
across an entire study area. While it tells you if spatial autocorrelation exists globally, it 
doesn't tell you where those clusters are located within the study area. Local Moran's I is a 
common type of LISA (Local Indicators of Spatial Association.) It is a local statistic that 
decomposes the global Moran's I into the contribution of each individual observation. It 
identifies specific locations where significant spatial clustering hot spots or cold spots 
occur. 
 
The results of the Local Moran’s I includes a Significance Map, Cluster Map, and Moran’s 
I Scatterplot.  
 

1. To run Local Moran’s I, select the “Space” option from the toolbar again, but this 
time select the “Univariate Local Moran’s I” from the top of the second section of 
the Space menu to run the Local Moran’s I analysis.  
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2. Next, scroll down and select the [Rate] variable. Ensure that our weights file, 
PAcancerUpdated2, is selected as the Weights file in the drop-down menu at the 
bottom. Then select “OK” to run the analysis.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Another window will appear to allow you to select what windows you would like to 
open as part of this analysis. Check the boxes for all three options, the: 
Significance Map, Cluster Map, Moran Scatter Plot. Then select the “OK” button.  
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Significance Map 

The Significance Map shows where clustering is statistically significant, with the darker 
greens signifying more statistically significant clustering.  The legend also includes 
information for how many tracts are in each category.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In this example, we see:  

o 2,465 census tracts have no statistically significant clustering (~77% of all 
PA census tracts) 

o 386 census tracts have a p-value between 0.05 - 0.01 
o 250 census tracts have a p-value between 0.01 - 0.001 
o 117 census tracts have the most statistically significant clustering (p-

value < 0.0001)  
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1. Click on a legend color to highlight a specific significance category. For example, 
click the color for the darkest green category (p = 0.001), to highlight the 117 
census tracts where we see the most statistically significant clustering.  
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Cluster Map 

The cluster map allows us to see what kind of clustering pattern each tract has: High-
High, Low-Low, Low-High, and High-Low. 

 
Just like with the Significance Map, we can see how many tracts have each clustering type 
in the legend:  

Cluster Type Meaning # of Tracts 

High-High 
Tracts with high prostate cancer rates  
that are surrounded by other tracts with  
high prostate cancer rates 

313 

Low-Low 
Tracts with low prostate cancer rates 
that are surrounded by other tracts with  
low prostate cancer rates 

282 

Low-High 
Tracts with low prostate cancer rates  
that are surrounded by tracts with  
high prostate cancer rates (outliers) 

58 

High-Low 
Tracts with high prostate cancer rates  
that are surrounded by tracts with  
low prostate cancer rates (outliers) 

100 
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1. We can also use the legend to highlight one particular category, like we did with the 
Significance Map. For example, click the legend color for the High-High category, 
to highlight the 313 tracts with high prostate cancer rates that are surrounded by 
other tracts that also have high cancer cluster rates.  
 
Note: Note how these tracts are different from the 117 tracts with the most 
statistically significant clustering that we saw highlighted in the Significance Map.   
 
 














 

 

Clear your selection, by selecting any white space in the map window before moving 
forward. This will allow us to save and join our Local Moran’s I results to our Data 
Table in the next section.  
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Moran’s I Scatterplot 

The Moran’s I Scatterplot will appear and look similar to what we saw with our Global 
Moran’s I scatterplot.  
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Results 

Join and Save the Results 

Now, let’s join and save our Local Moran’s I results to our Data Table, to be able to view 
and explore all of our data in one place. 

1. First, make sure that you are on the Cluster Map results window from the last 
section and that you clear your current highlighted selection by clicking any white 
space on the map. Then, click the “Options” menu from the toolbar and select 
“Save Results” from the drop-down menu.  
 
 











2. A window will then appear to let you select what 3 variables you would like to save to 
the Data Table. Check all options: LISA Indices ([LISA_I]), Clusters ([LISA_CL]), 
and Significance ([LISA_P]). Leave the variable names the same and select the 
“OK” button in the bottom left to save them to the Data Table.  

 
Note: If you are not seeing these 
variable options, return to the previous 
step and make sure that your Cluster 
Map window is selected and that no 
tracts are highlighted before saving 
your results. 
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3. Next, let’s check that the results were joined to the Data Table. Go back to the 
window with your table in it (or reopen it with the table icon in the toolbar) and use 
the scroll bar at the bottom to scroll all the way to the right. The last 3 columns 
should now match what we set for our results in the last step: [LISA_I], [LISA_CL], 
and [LISA_P].  
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4. Next, right click the [LISA_CL] variable column name and choose the “Selection 
Tool” from the drop-down menu.  
 
















 
Note: You can right click any variable name to access and use the Selection Tool. 
For example, right clicking the [GEOID10] variable would also allow us to access the 
selection tool and filter the [LISA_CL] variable here. 
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5. Select all records where [LISA_CL]= 1, indicative of High-High tracts, by first 
selecting the [LISA_CL] variable from the drop-down menu next to Selection 
Variable. Next, set the range of values to select to “1 <= LISA_CL <= 1” and then 
select the “Select All in Range” button to the left of the range to apply the selection 
to your Data Table. When you are done, use the “x” button in the top right corner of 
the Selection Tool to close it.  
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The data table will now highlight all tracts where [LISA_CL] = 1.  

 
 

6. Group the selected results at the top of the screen as we did before, by right clicking 
any of the column headers and selecting the “Move Selected to Top” option. 
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The Data Table will now show all of the highlighted tracts where [LISA_CL] = 1 (high-
high tracts) at the top of the table.  

 
Our maps will also be filtered to these tracts as well, for example here are the 313 
high-high tracts highlighted on the Significance Map: 
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7. Let’s further filter the Data Table to highlight only the 313 high-high tracts that have 
the most statistically significant clustering (i.e., p=0.001), by going back to the 
Data Table, right clicking any of the column headers in the table, and selecting the 
Selection Tool option from the menu to open it.  
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8. As we want to build on the previous selection of [LISA_CL] = 1 to include the most 
statistically significant tracts from [LISA_P], click the “Select from Current 
Selection” button at the top of the Selection Tool. Then, select the [LISA_P] 
variable as our Selection Variable, set the selection range to “0.001 <= LISA_P >= 
0.001”, and click the “Select All in Range” button to the left of the selection range 
to apply the new highlight.  
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9. Before we close the Selection Tool, let’s tell GeoDa to create a new variable, called 
“SELECT_P” in our Data Table from our current selection, by selecting the “Add 
Variable” button in the “Assign Values to Currently Selected / Unselected” 
section.  
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10. Name the new variable “SELECT_P” in the window that appears and click the “Add” 
button to add it to the Data Table.   
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11. Make sure that the “Selected” and “Unselected” boxes are checked to create flags 
for selected records (i.e., tracts) in the new column, where Selected tracts = 1 and 
Unselected tracts = 0. Then, click the “Apply” button to apply these changes to the 
table and maps. Close the Selection Tool window using the “x” in the top right 
corner.   
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The 44 high-high tracts with the highest significance are now highlighted in our 
table. The new [SELECT_P] variable has also been added as the first column to our 
table:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All of our maps will also be filtered to the 44 high-high tracts with the highest 
significance, which in this case appears to be centered in the Philadelphia area: 
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Results Summary  

Before we dive into the results, remember:  

This analysis is only intended as a demonstration of how to use GeoDa 
for cancer cluster investigations and the sample results and findings 

presented as part of this tutorial should not be interpreted as real-
world conclusions.  

In this GeoDa tutorial, we highlighted a few areas with spatial clustering based on the rates 
of prostate cancer within the census tracts. We started by using choropleth mapping to 
visualize the prostate cancer rates within each of the census tracts in Pennsylvania. We 
then viewed the highest clustering of rates in the southeastern part of the state with 
clustering of other census tracts spread throughout the central and western portions of the 
state.  

The Global Moran's I statistic showed us that some weak positive spatial 
autocorrelation was present. The local cluster significance map then highlighted areas 
where clustering of rates (i.e. similarity of tract level rates with neighbor rates) was 
statistically significant. These areas were primarily in the southeastern and southwestern 
parts of the state, with some additional clustering throughout the central part of the state.  

Next, we used a cluster map to assess what kind of clustering pattern was present in each 
census tract.  In this example, the cluster maps identified High-High clustering, in 313 of 
the 3,218 census tracts in Pennsylvania,, showing that census tracts with higher prostate 
cancer rates were near other census tracts with higher prostate cancer rates (based on the 
p-value selected for the analysis).  

Note: If your analysis did find clustering present, it does not necessarily mean there is a 
single cause or environmental cause for the pattern; it is information to consider for further 
investigation. Similarly, if your analysis did not find clustering, it does not necessarily mean 
that analyses are complete. Investigators can use findings, including examination of 
potential clusters with borderline (near threshold value) significance, from these analyses 
to inform on future work and investigations. 
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