Code documentation for the Estimation of a Spatial Multivariate Count Model
[bookmark: _GoBack]This addendum serves to document the estimation code for a spatial multivariate count model that accounts for spatial interdependence across spatial territories and correlation among the multivariate counts within a spatial territory. An explanation of the parameters in the model and the different settings available within the code are documented below. Please refer to Bhat, Paleti, and Singh (2012) for the notations and the model structure.
Bhat, C.R., R. Paleti, and P. Singh, "A Spatial Multivariate Count Model for Firm Location Decisions," Technical paper, Department of Civil, Architectural and Environmental Engineering, The University of Texas at Austin, July 2012

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 number of spatial units in the data. The label for this column in the sample data is CaseID.
4. Dependent variables: As many columns as the number of dependent variables, with each column taking the observed count value of the corresponding dependent variable. The labels for these columns in the sample data are: NewBir1, NewBir2, and NewBir3
5. Explanatory variables: One column for each explanatory variable

2. Sample Data
The data consists of 100 spatial records with three count dependent variables per spatial unit (i.e., the number of rows in the dataset = 100). The following table presents the contents and the 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
	NewBir1
	Count Dependent Variable 1: Sector 1

	8
	NewBir2
	Count Dependent Variable 2: Sector 2

	9
	NewBir3
	Count Dependent Variable 3: Sector 3




3. Code settings
"weights" is the distance matrix used to create the weight matrix to capture the spatial interdependence pattern among spatial territories. 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 specified distancethreshold. Currently, a distance band of 10 miles is used.
The model specification for each of the dependent variables has three parts:
1. Lambda specification
2. Threshold alpha specification
3. Latent propensity specification
In addition, the user must also specify the elements of the correlation matrix of the multivariate counts using the variable: "estCov". 
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 towards the end of the output. Please note that, at the end, the parameter estimates and standard errors of only those parameters that are estimated in the optimization process are presented..
Mean log-likelihood        -89.8581
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             -2.9914        0.3477   -8.604   0.0000      0.0021
GOV              0.2361        0.0177   13.333   0.0000      0.0334
UNO             -8.0265        0.3760  -21.348   0.0000     -0.0200
GOV              0.5260        0.0190   27.631   0.0000     -0.3509
UNO             -5.8034        0.3693  -15.713   0.0000      0.0265
GOV              0.4056        0.0182   22.279   0.0000      0.4605
THR_A_01        -0.2126        0.0360   -5.899   0.0000     -0.0002
THR_A_02        -0.4458        0.0556   -8.014   0.0000     -0.0012
THR_B_01        -0.1815        0.0362   -5.013   0.0000      0.0035
THR_B_02        -0.0454        0.0576   -0.788   0.4309      0.0048
THR_C_01         0.1366        0.0426    3.205   0.0013     -0.0026
THR_C_02        -0.0365        0.0593   -0.616   0.5379     -0.0078
TAX             -2.1966        0.1395  -15.749   0.0000      0.0011
TAX             -1.1177        0.1327   -8.420   0.0000     -0.0094
TAX             -1.4582        0.1306  -11.166   0.0000      0.0109
RHO01            1.0000             .        .        .      0.0000
RHO02           -0.0954        0.1315   -0.725   0.4682     -0.0005
RHO03            1.0000             .        .        .      0.0000
RHO04            0.2966        0.1071    2.770   0.0056      0.0006
RHO05            0.1922        0.1083    1.775   0.0759     -0.0029
RHO06            1.0000             .        .        .      0.0000
Delta            0.2360        0.0619    3.814   0.0001     -0.0095

Number of iterations    0
Minutes to convergence     0.00000


 Estimate  St. Error   T-stat   
   -2.9914    0.4335   -6.9010
    0.2361    0.0227   10.3781
   -8.0265    0.3590  -22.3565
    0.5260    0.0175   30.1065
   -5.8034    0.1512  -38.3889
    0.4056    0.0067   60.8539
   -0.2126    0.0493   -4.3091
   -0.4458    0.0657   -6.7816
   -0.1815    0.0294   -6.1747
   -0.0454    0.0432   -1.0497
    0.1366    0.0183    7.4458
   -0.0365    0.0308   -1.1833
   -2.1966    0.2093  -10.4959
   -1.1177    0.1284   -8.7026
   -1.4582    0.0572  -25.4826
   -0.0954    0.0469   -2.0355
    0.2966    0.0347    8.5367
    0.1922    0.0339    5.6758
    0.2360    0.0347    6.8080



The elements of the correlation matrix  are captured in the RHO01, RHO02, RHO03… parameters. These elements correspond to the lower triangular matrix of the correlation matrix. The correlation matrix should be filled down and then from left to right. In this example, the correlation matrix  is
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