
Modeling Spatial Data 

Council for State and Territorial Epidemiologists 
November 21, 2013  



Learning Objectives 

 
• Understand the challenges of  

linear regression when 
considering spatially explicit data  
 

• Become familiar with a set of 
tools offered by ArcGIS desktop 
to: 
• Build an OLS model, 
• Perform model diagnostics for 

spatial autocorrelation, and 
• Evaluate spatial variation in 

the model terms 
 

 



Review: Ordinary Least Squares 

• Observations of both the 
dependent and explanatory 
variables are from a random 
sample 
 

• Residuals have a mean of zero, 
are normally distributed and 
independent from the 
explanatory variables 
 

• Residuals have equal variance 
and are independent from each 
other 

 

OLS Model Assumptions 

Presenter
Presentation Notes
Method for estimating the relationship between an variable of interest and potential explanatory variablesAlso….Explanatory variables are not strongly correlated Linear relationship between dependent variable and the explanatory variables



Spatial Autocorrelation 

 
• Spatial Autocorrelation (Moran’s I) 

 
• Moran’s I measures the strength and 

significance of this relationship 
 
• Tool for diagnosing potential 

problems with OLS model 
 

Tobler’s first law of geography: Everything is related to everything else, but 
near things are more related than distant things… 

Presenter
Presentation Notes
Everything is related to everything else, but near things are more related than distant things.How do we measure this phenomena?Cannot “eye-ball this relationshipRange of values: -1 to 1 Examples of positive an negative relationships: Statistically significant spatial autocorrelation of regression residuals almost always indicates one or more key explanatory variables are missing from the model. 



Geographically Weighted Regression 

 
• Allows the relationship between 

model explanatory variables and 
dependent variable  to vary over 
space 
 

• Constructs a separate model for 
every feature in the dataset  
 

• Another useful  tool for diagnosing 
potential problems with OLS model 
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Presentation Notes
Kernel regression method- GWR constructs a separate equation for every feature in the dataset incorporating the dependent and explanatory variables of features falling within the bandwidth of each target feature. The shape and extent of the bandwidth is dependent on user input for the Kernel type, Bandwidth method, Distance, and Number of neighbors parameters with one restriction: when the number of neighboring features would exceed 1000, only the closest 1000 are incorporated into each local equation.
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