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Overview 

Cross-sectional spatial data occur when observations in 
the data are associated with some geographic information, 
such as spatial coordinates, points or regions in space, 
and so on. The geographic nature of spatial data can 
complicate their modeling and analysis, making these data 
more challenging to work with. Among the many 
disciplines that study spatial data is spatial econometrics, 
a subfield of econometrics that concentrates on the 
econometric modeling and analysis of spatial data. At the 
core of spatial econometric modeling is dealing with two 
main spatial aspects of the data: spatial dependence and 
spatial heterogeneity. The SPATIALREG procedure 
analyzes a wide array of spatial econometric models for 
cross-sectional spatial data. 

Details 

The SPATIALREG procedure is a powerful tool for spatial 

econometric modeling of cross-sectional spatial data. The 

SPATIALREG procedure supports the following models: 

 spatial autoregressive (SAR) model

 spatial Durbin model (SDM)

 spatial error model (SEM)

 spatial Durbin error model (SDEM)

 spatial moving average (SMA) model

 spatial Durbin moving average (SDMA) model

 spatial autoregressive moving average

(SARMA) model

 spatial Durbin autoregressive moving average

(SDARMA) model

 spatial autoregressive confused (SAC) model

 spatial Durbin autoregressive confused

(SDAC) model

 linear model

 spatial lag of X (SLX) model

Of particular importance to spatial econometric modeling 
is how to choose a model that can describe your data. In 
general, you first narrow the choice of models to a set of 
candidate models, fit these models, and then identify the 
model that best describes the data according to certain 
criteria. The TEST statement in PROC SPATIALREG 

enables you to perform hypothesis testing for nested 
models. In addition, PROC SPATIALREG supports 
multiple MODEL statements to enable you to obtain many 
model estimators at one time, which can be used to 
facilitate model selection.  

Example: Population Growth Data 
for US Counties 

This example illustrates how you can use the 
SPATIALREG procedure to analyze population growth 
data. The data set CountyG contains the data for 
population growth between 1980 and 1990 in 3,098 
counties of the 48 contiguous US states. The other data 
set, CountyW, contains information about the spatial 
weights matrix for the 3,098 counties based on border 
contiguity.  

Figure 1 graphically presents the population growth rate in 
each county. Note that each county is identified with a 
five-digit Federal Information Processing Standard (FIPS) 
code. According to this map, you can see that neighboring 
counties seem to demonstrate similar population growth, 
suggesting that there is spatial dependence in the data. 

Figure 1: Population Growth Rate for US Counties 
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Because of spatial dependence in the data, it might be 
reasonable for you to fit SAR models of the form 

𝑃𝑜𝑝𝐺𝑅𝑖 =  𝜌 ∑ 𝑤𝑖𝑗𝑃𝑜𝑝𝐺𝑅𝑗 +

𝑛

𝑗=1

𝛽0 + 𝛽1𝐶𝑜𝑙𝑙𝑅𝑎𝑡𝑒𝑖 

+ 𝛽2𝐸𝑑𝑢𝑐𝑆ℎ𝑖 +  𝜖𝑖

for county 𝑖. The dependent variable 𝑃𝑜𝑝𝐺𝑅𝑖 is the 

population growth rate for the county from 1980 to 1990, 

and the regression variables are as follows: 

𝐶𝑜𝑙𝑙𝑅𝑎𝑡𝑒𝑖: proportion of the adult population in 1980 

with at least a bachelor’s degree 

𝐸𝑑𝑢𝑐𝑆ℎ𝑖: proportion of the share of local government 

spending on education in 1982 

You can use the SPATIALREG procedure to fit a SAR 

model and test it against a linear model by using the 

following statements: 

proc spatialreg data=CountyG wmat=CountyW; 

 model PopGR=CollRate EducSh/type=SAR; 

 spatialid FIPS; 

 test  _rho=0/ALL; 

   run; 

You use a SPATIALID statement to specify a spatial ID 

variable FIPS to match observations in two data sets—

CountyG and CountyW. The TEST statement enables 

you to specify the null hypothesis and the type of tests. 

Three different tests are supported: likelihood ratio (LR), 

Wald, and Lagrange multiplier (LM) tests.  

Figure 2 shows the parameter estimates from this model. 

The coefficient ρ is estimated to be 0.71, and it is 

significant at the 0.05 level, indicating that there is a 

positive spatial dependence in the data. Figure 3 shows 

the test results for H0: ρ=0 from three tests. According to 

Figure 3, you can conclude that H0 should be rejected at 

the 0.05 significance level. 

   Figure 2: Parameter Estimates for the SAR Model 

Figure 3: Test Results for H0: ρ=0 in the SAR Model 

Because model selection is often desired in spatial 
econometric analysis, PROC SPATIALREG enables you 
to fit many models at one time by using multiple MODEL 
statements to facilitate model selection. For example, you 
can fit SAR, SDM, SEM, SDEM, SMA, SDMA, SAC, and 
SDAC models to the CountyG data by submitting the 
following statements: 

 proc spatialreg data=Countyg wmat=CountyW; 
 model PopGR=CollRate EducSh/type=SAR; 
 model PopGR=CollRate EducSh /type=SAR; 
 spatialeffects CollRate EducSh; 
 model PopGR=CollRate EducSh /type=SEM; 
 model PopGR=CollRate EducSh /type=SEM; 
 spatialeffects CollRate EducSh; 
 model PopGR=CollRate EducSh /type=SMA; 
 model PopGR=CollRate EducSh /type=SMA; 
 spatialeffects CollRate EducSh; 
 model PopGR=CollRate EducSh /type=SAC; 
 model PopGR=CollRate EducSh /type=SAC; 
 spatialeffects CollRate EducSh; 
 spatialid FIPS; 

 run; 

Table 1 shows the Akaike’s information criterion (AIC) 

values for eight models being considered. Among these 

models, the SDM model is identified as the best model 

because its AIC value is lowest. 

   Table 1: Model Selection Using AIC 

Model AIC 

SAR —5214 

SDM —5247 

SEM —5246 

SDEM —5214 

SMA —4806 

SDMA —4813 

SAC —5439 

SDAC —5464 

System Requirements 

Estimation as demonstrated in these examples requires: 

 Base SAS® 9.4 or later

 SAS/ETS 14.2 or later


