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Definition:  The spatial autoregressive model (SAR) is a generalization of the linear regression model used to 
account for spatial autocorrelation.  The model yields better classification and prediction accuracy for many spatial 
datasets exhibiting strong spatial autocorrelation.   
 
There are two families of SAR model solutions, one based on Maximum Likelihood Theory and the second based on 
Bayesian Statistics.  Maximum Likelihood theory is used to make inferences about parameters of the underlying 
probability distribution of a given data set.  Maximum Likelihood Theory-based SAR model solutions can be 
classified into exact and approximate solutions, based on how they compute the least-squares (SSE) term of the SAR 
solution procedure.  Bayesian Statistics are a logical basis for discriminating between conflicting hypotheses.  They 
use an estimate of the degree of belief in a hypothesis before the advent of some evidence to give a numerical value to 
the degree of belief in the hypothesis after the advent of the evidence.  Because Bayesian Statistics rely on subjective 
degrees of belief, however, they are not able to provide a completely objective account of induction. 
 
The SAR model, also known in the literature as spatial lag model or mixed regressive model, is an extension of the 
linear regression model and is given in the following equation: 
 
y = ρWy + xβ + є 
 
Here ρ is the spatial autocorrelation parameter, y is an n-by-1 vector of observations on the dependent variable, x is 
an n-by-k matrix of observations on the explanatory variable, W is the n-by-n neighborhood matrix that accounts for 
the spatial relationships (dependencies) among the spatial data, β is a k-by-1 vector of regression coefficients, and є is 
an n-by-1 vector of unobservable error.  The spatial autocorrelation term ρWy is added to the linear regression 
model in order to model the strength of the spatial dependencies among the elements of the dependent variable, y. 
One can use Moran’s I index in order to see whether there is significant spatial dependency in the given dataset. 
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