Code documentation for the Estimation of the 
Spatial Generalized Ordered Response Model

This addendum serves to document the estimation code for the spatial generalized ordered response model, which accounts for spatial interdependence across spatial units.. An explanation of the parameters in the model and the different settings that are available within the code has been documented below. Please refer to Castro, Paleti, and Bhat (2012) for the notations used and the model structure.
Castro, M., R. Paleti, and C.R. Bhat (2013), "A Spatial Generalized Ordered Response Model to Examine Highway Crash Injury Severity," Accident Analysis and Prevention, Vol. 52, pp. 188-203

1. Input Dataset Specifications 
The dataset should be in the form of a gauss data file created using the ATOG utility. The dataset should include the following columns:.
1. A column of 1s with a variable label uno
2. A column of 0s with a variable label sero
3. Case ID: A column of observation numbers from 1 to the number of spatial units in the data. The label for this column in the sample data is CaseID.
4. Dependent variable: One column taking the observed ordinal value of the dependent variable. The label for this column in the sample data is: depvar
5. Explanatory variables: One column for each explanatory variable

2. Sample Data
The data consists of 100 spatial records. The following table presents  the contents and  structure of the sample data:
	Column No
	Name
	Explanation

	1
	CaseID
	Spatial Territory ID

	2
	Uno
	Takes 1 across all records

	3
	Sero
	Takes 0 across all records

	4
	Tax
	Property tax rates 

	5
	Gov
	Total Government expenditure

	6
	Unemp
	Unemployment rate

	7
	depvar
	Ordinal Dependent Variable



3. Other Code Settings
"weights" is the distance matrix that is used to create the weight matrix to capture the spatial interdependence among the units of analysis.. This is currently generated within the data; however it can be input from a static file.
"dBand" is the distance band used in selecting pairs based on a given distance threshold. Currently, a distance band of 10 miles is used.
The model specification for the dependent variable has two parts:
1. Threshold specification
2. Latent propensity specification
[bookmark: _GoBack]The folder has two codes – one for the spatial error specification and the other for the spatial lag specification. 
4. Estimation Results	
The user should ignore the standard errors that are printed by default by Gauss. The correct standard errors and t-stats are printed toward the end of the output. It is also important to note that the parameter estimates and standard errors of only those parameters that are estimated freely are displayed at the end. Given that the spatial parameter is always between 0o and 1, it is parameterized as exp(rho)/[1+exp(rho)] and the likelihood function is optimized with respect to the "rho" parameter. 
Spatial Error GORP Model Results
Mean log-likelihood        -25.3600
Number of cases     100

Covariance matrix of the parameters computed by the following method:
Inverse of computed Hessian

Parameters    Estimates     Std. err.  Est./s.e.  Prob.    Gradient
------------------------------------------------------------------
UNO            -17.1490      840.1456   -0.020   0.9837      0.0000
UNO             -1.7580        0.1367  -12.861   0.0000     -0.0001
TAX              1.8407        0.1946    9.456   0.0000      0.0000
UNO              4.6054        0.6243    7.377   0.0000     -0.0001
GOV             -0.3259        0.0413   -7.887   0.0000     -0.0009
UNEMP           19.1158        3.3713    5.670   0.0000      0.0000
TAX              0.9922        0.0608   16.328   0.0000      0.0002
Rho              0.2119        0.1166    1.817   0.0692      0.0000

Correlation matrix of the parameters
   1.000   0.000   0.000   0.000   0.000   0.000   0.001   0.000
   0.000   1.000  -0.913  -0.005  -0.002   0.041   0.143   0.195
   0.000  -0.913   1.000   0.016   0.001  -0.050   0.116   0.019
   0.000  -0.005   0.016   1.000  -0.980   0.415   0.000   0.029
   0.000  -0.002   0.001  -0.980   1.000  -0.578   0.033   0.018
   0.000   0.041  -0.050   0.415  -0.578   1.000  -0.015  -0.019
   0.001   0.143   0.116   0.000   0.033  -0.015   1.000   0.466
   0.000   0.195   0.019   0.029   0.018  -0.019   0.466   1.000

Number of iterations    65
Minutes to convergence     0.11353
 Estimate  St. Error   T-stat   
  -17.1490    0.5717  -29.9947
   -1.7580    0.2850   -6.1688
    1.8407    0.4202    4.3807
    4.6054    1.4556    3.1640
   -0.3259    0.0980   -3.3270
   19.1158    7.6102    2.5119
    0.9922    0.1352    7.3403
    0.2119    0.1430    1.4818

Spatial Lag GORP Model Results
Mean log-likelihood        -25.6885
Number of cases     100

Covariance matrix of the parameters computed by the following method:
Inverse of computed Hessian

Parameters    Estimates     Std. err.  Est./s.e.  Prob.    Gradient
------------------------------------------------------------------
UNO             -7.5042        6.8053   -1.103   0.2702      0.0002
UNO              0.8858        0.7273    1.218   0.2232     -0.0002
GOV             -0.0841        0.0430   -1.956   0.0504     -0.0070
UNO              3.1920        0.6149    5.191   0.0000     -0.0003
GOV             -0.1869        0.0365   -5.127   0.0000     -0.0090
TAX              0.9380        0.1098    8.540   0.0000      0.0003
UNEMP           -4.9892        1.4432   -3.457   0.0005     -0.0001
Rho              0.0327        0.1992    0.164   0.8696      0.0002

Correlation matrix of the parameters
   1.000   0.000   0.001   0.000   0.001   0.015   0.007   0.023
   0.000   1.000  -0.996  -0.294   0.302   0.112  -0.142   0.112
   0.001  -0.996   1.000   0.298  -0.302  -0.109   0.133  -0.053
   0.000  -0.294   0.298   1.000  -0.996   0.031  -0.058   0.070
   0.001   0.302  -0.302  -0.996   1.000  -0.031   0.045  -0.005
   0.015   0.112  -0.109   0.031  -0.031   1.000  -0.923  -0.064
   0.007  -0.142   0.133  -0.058   0.045  -0.923   1.000  -0.202
   0.023   0.112  -0.053   0.070  -0.005  -0.064  -0.202   1.000

Number of iterations    56
Minutes to convergence     0.07657
 Estimate  St. Error   T-stat   
   -7.5042    0.2839  -26.4360
    0.8858    1.7706    0.5003
   -0.0841    0.1050   -0.8016
    3.1920    1.5509    2.0582
   -0.1869    0.0921   -2.0294
    0.9380    0.2239    4.1891
   -4.9892    3.0233   -1.6502
    0.0327    0.2360    0.1386
