Code Documentation for Mixed MDCEV Model with Outside Good(s)

This is an addendum to help understand the utility specification in the mixed MDCEV model code with outside good(s). The input dataset specifications, a description of the test data, and the outputs from the test data are also provided in this documentation. For further details, please refer to Bhat (2007) "The Multiple Discrete-Continuous Extreme Value (MDCEV) Model: Role of Utility Function Parameters, Identification Considerations, and Model Extensions," Technical paper, Department of Civil Engineering, The University of Texas at Austin, available at http://www.caee.utexas.edu/prof/bhat/MDCEV.html
Utility Function

The generic form of the utility function used in the code is (assuming single outside good):
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 are individual-specific variable vectors and 
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 are corresponding coefficient vectors.
The code is written to specify the following restricted configurations of the above generic utility function:
	Configuration
	Utility Function

	_config = 1
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	_config = 4
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	_config = 5
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	_config = 6
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	_config = 7
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In the above specifications:

1. The satiation parameters (
[image: image13.wmf] and 

ag

 values) are estimated in the following functional forms: 
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That is, the satiation parameters (i.e., 
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 values) are specified as functions of observed and unobserved individual attributes. The code is written to estimate and output the
[image: image17.wmf],, and 

bqj

 parameters. The analyst has to translate these outputs to individual-specific 
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 values (and compute the appropriate t-statistics) using the above mentioned functional forms. 
2. There is no 
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 for the outside good in any specification. Thus the 
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 value for the outside good is fixed to be equal to zero by fixing the corresponding 
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 value to be equal to -1000.
3. _config = 1: Separate 
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 values (rather, the corresponding functional forms) are estimated for all goods including the outside good. The 
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 values for all goods (except the outside good) are constrained to be equal to 1 (i.e., the corresponding 
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 values are constrained to be equal to 0).

4. _config = 4: 
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 values of all goods (including the outside good) are fixed to be equal to zero (i.e., the corresponding 
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 values are constrained to be equal to         -1000), and separate 
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 values (rather, the corresponding functional forms) are estimated for all goods (except the outside good).

5. _config = 5: 
[image: image28.wmf]a

 values (rather, the corresponding functional forms) of all goods (including the outside good) are constrained to be equal and estimated, and separate 
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 values (rather, the corresponding functional forms) are estimated for all goods (except the outside good).
6. _config = 6: 
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 value (rather, the corresponding functional form) for the outside good is estimated, 
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 values of all other goods are fixed to be equal to zero (i.e., the corresponding 
[image: image32.wmf]q

 values are constrained to be equal to -1000), and separate 
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 values (rather, the corresponding functional forms) are estimated for all goods (except the outside good).
7. _config = 7: 
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 values of all goods (including the outside good) are fixed to be equal to zero (i.e., the corresponding 
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 values are constrained to be equal to         -1000), and 
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 values of all goods (except the outside good) are constrained to be equal to 1 (i.e., the corresponding 
[image: image37.wmf]j

 values are constrained to be equal to 0).

Dataset Specifications

The dataset should be in the form of a gauss data file created using the ATOG utility. It should consist of as many rows as the number of observations, one row for each decision-maker. The dataset should also include the following columns with the required variable names. (Note that the variable names should not be given in the dataset, they should be specified when the ATOG utility is used to convert data from text/ASCII format to the Gauss data format):

1. A column of 1s with a variable name “uno”

2. A column of 0s with a variable name “sero”

3. Case ID: A column of observation numbers (or case numbers) from 1 to number of observations in the data. The name of this column is “caseid”

4. Dependent variables: As many columns as the number of alternatives, with each column containing the expenditure amount for each alternative

5. Price variables: As many columns as the number of alternatives, with each column containing the price per unit consumption for each alternative. This data is required only when there is price variation across goods

6. Weights: One column of estimation-weights to be applied to each decision-maker. This data is required only when weighting is required.

7. Explanatory variables: One column for each explanatory variable

Test data

1. The test data is for a three alternative case

2. It has 7 columns – caseid, uno, sero, consume1, consume2, consume3, hhsize
3. consume1, consume2, consume3: amounts of expenditure on alternatives 1, 2, 3

4. hhsize is an explanatory variable

Example outputs for the test dataset

_config = 1: 

· The
[image: image38.wmf]a

 values (rather, the corresponding 
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 values, captured in D01, D02…parameters) are estimated for all goods including the outside good. 

· The 
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 value for the outside good is fixed to be equal to zero, by fixing the corresponding 
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 value to be equal to -1000 (captured in the G01 parameter). 

· The 
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 values for all goods (except the outside good) are constrained to be equal to 1 (i.e., the corresponding 
[image: image43.wmf]j

 values, captured in the G02 parameter, are constrained to be equal to 0).

· The standard deviations of two random coefficients in the baseline utility are output as SD-bas01 and SD-bas02.

· The standard deviation of one error-component in the baseline utility is output as SD-bas03.

· The standard deviations of two random coefficients in the satiation parameters (alphas) are output as SD-alf01 and SD-alf02.

· The standard deviation of one error-component among the satiation parameters (alphas) is output as SD-alf03.
	Parameter
	Estimate
	Std.Err
	t-stat

	ASC-psi2
	-6.938
	0.187
	-37.065

	ASC-psi3
	-7.383
	0.183
	-40.251

	hsz-psi2
	-0.250
	0.075
	-3.330

	hsz-psi3
	-0.031
	0.062
	-0.500

	D01
	-15.963
	1229.435
	-0.013

	D02
	4.761
	0.893
	5.331

	D03
	2.386
	0.179
	13.367

	G01
	-1000.000
	.
	.

	G02
	0.000
	.
	.

	Sigm
	1.000
	.
	.

	SD-bas01
	0.100
	0.100
	1.003

	SD-bas02
	-0.016
	0.041
	-0.396

	SD-bas03
	0.060
	0.113
	0.529

	SD-alf01
	-0.176
	1.010
	-0.174

	SD-alf02
	0.208
	0.188
	1.105

	SD-alf03
	-0.078
	0.193
	-0.402


_config = 4: 

· The 
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 values of all goods (including the outside good) are fixed to be equal to zero (i.e., the corresponding 
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 values, captured in the D01 parameter, are constrained to be equal to -1000).

· The 
[image: image46.wmf]g

 value for the outside good is fixed to be equal to zero, by fixing the corresponding 
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 value to be equal to -1000 (captured in the G01 parameter). 

· Separate 
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 values (rather, the corresponding 
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 values, captured in the G02, G03… parameters) are estimated for all inside goods.

· The standard deviations of two random coefficients in the baseline utility are output as SD-bas01 and SD-bas02.

· The standard deviation of one error-component in the baseline utility is output as SD-bas03.

· The standard deviations of two random coefficients in the satiation parameters (gammas) are output as SD-gam01 and SD-gam02.

· The standard deviation of one error-component among the satiation parameters (gammas) is output as SD-gam03.

	Parameter
	Estimate
	Std.Err
	t-stat

	ASC-psi2
	-6.859
	0.191
	-36.003

	ASC-psi3
	-7.374
	0.184
	-40.089

	hsz-psi2
	-0.273
	0.078
	-3.519

	hsz-psi3
	-0.028
	0.063
	-0.454

	D01
	-1000.000
	.
	.

	G01
	-1000.000
	.
	.

	G02
	6.913
	0.300
	23.027

	G03
	5.450
	0.150
	36.464

	sigm
	1.000
	.
	.

	SD-bas01
	0.144
	0.088
	1.642

	SD-bas02
	-0.019
	0.043
	-0.435

	SD-bas03
	0.075
	0.114
	0.654

	SD-gam01
	0.061
	0.395
	0.156

	SD-gam02
	0.099
	0.177
	0.559

	SD-gam03
	-0.079
	0.166
	-0.475


_config = 5: 

· The 
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 values (rather, the corresponding 
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 values, captured in the D01 parameter) of all goods (including the outside good) are constrained to be equal and estimated.

· The 
[image: image52.wmf]g

 value for the outside good is fixed to be equal to zero, by fixing the corresponding 
[image: image53.wmf]j

 value to be equal to -1000 (captured in the G01 parameter). 

· Separate 
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 values (rather, the corresponding 
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 values, captured in the G02, G03… parameters) are estimated for all inside goods.

· The standard deviations of two random coefficients in the baseline utility are output as SD-bas01 and SD-bas02.

· The standard deviation of one error-component in the baseline utility is output as SD-bas03.

· The standard deviations of two random coefficients in the satiation parameters (gammas) are output as SD-gam01 and SD-gam02.

· The standard deviation of one error-component among the satiation parameters (gammas) is output as SD-gam03.

	Parameter
	Estimate
	Std.Err
	t-stat

	ASC-psi2
	-5.882
	0.350
	-16.786

	ASC-psi3
	-6.404
	0.346
	-18.531

	hsz-psi2
	-0.259
	0.076
	-3.407

	hsz-psi3
	-0.022
	0.062
	-0.352

	D01
	-1.660
	0.362
	-4.584

	G01
	-1000.000
	.
	.

	G02
	6.435
	0.286
	22.506

	G03
	5.198
	0.171
	30.340

	Sigm
	1.000
	.
	.

	SD-bas01
	0.115
	0.097
	1.184

	SD-bas02
	-0.017
	0.042
	-0.395

	SD-bas03
	0.058
	0.106
	0.547

	SD-gam01
	0.015
	0.322
	0.047

	SD-gam02
	0.080
	0.173
	0.462

	SD-gam03
	-0.062
	0.157
	-0.394


_config = 6: 

· The 
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 value for outside good (rather, the corresponding 
[image: image57.wmf]q

 values, captured in the D01 parameter) is estimated and output.

· The 
[image: image58.wmf]a

 values for the inside goods are fixed to be equal to zero by constraining the 
[image: image59.wmf]q

 values to be equal to -1000 (captured in the D02 parameter).

· The 
[image: image60.wmf]g

 value for the outside good is fixed to be equal to zero, by fixing the corresponding 
[image: image61.wmf]j

 value to be equal to -1000 (captured in the G01 parameter). 

· Separate 
[image: image62.wmf]g

 values (rather, the corresponding 
[image: image63.wmf]j

 values, captured in the G02, G03… parameters) are estimated for all inside goods.

· The standard deviations of two random coefficients in the baseline utility are output as SD-bas01 and SD-bas02.

· The standard deviation of one error-component in the baseline utility is output as SD-bas03.

· The standard deviations of two random coefficients in the satiation parameters (gammas) are output as SD-gam01 and SD-gam02.

· The standard deviation of one error-component among the satiation parameters (gammas) is output as SD-gam03.

	Parameter
	Estimate
	Std.Err
	t-stat

	ASC-psi2
	-5.385
	0.377
	-14.293

	ASC-psi3
	-5.910
	0.372
	-15.899

	hsz-psi2
	-0.254
	0.075
	-3.369

	hsz-psi3
	-0.018
	0.062
	-0.292

	D01
	-1.147
	0.294
	-3.908

	D02
	-1000.000
	.
	.

	G01
	-1000.000
	.
	.

	G02
	6.497
	0.237
	27.463

	G03
	5.348
	0.142
	37.554

	Sigm
	1.000
	.
	.

	SD-bas01
	0.102
	0.103
	0.992

	SD-bas02
	-0.016
	0.042
	-0.381

	SD-bas03
	0.052
	0.103
	0.500

	SD-gam01
	0.015
	0.291
	0.050

	SD-gam02
	0.065
	0.164
	0.393

	SD-gam03
	-0.059
	0.147
	-0.403


_config = 7: 

· The 
[image: image64.wmf]a

 values for all alternatives are restricted to be equal to zero by constraining the 
[image: image65.wmf]q

 values to be equal to -1000 (captured in the D01 parameter).

· The 
[image: image66.wmf]g

 value for the outside good is fixed to be equal to zero, by fixing the corresponding 
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 value to be equal to -1000 (captured in the G01 parameter). 

· The 
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 values for all inside goods are restricted to be equal to 1 by constraining the 
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 values to be equal to 0 (captured in the G02, G03… parameters).
· The standard deviations of two random coefficients in the baseline utility are output as SD-bas01 and SD-bas02.

· The standard deviation of one error-component in the baseline utility is output as SD-bas03.

	Parameter
	Estimate
	Std.Err
	t-stat

	ASC-psi2
	-5.320
	0.279
	-19.078

	ASC-psi3
	-7.081
	0.195
	-36.384

	hsz-psi2
	-0.675
	0.127
	-5.332

	hsz-psi3
	-0.037
	0.067
	-0.548

	D01
	-1000.000
	.
	.

	G01
	-1000.000
	.
	.

	G02
	0.000
	.
	.

	G03
	0.000
	.
	.

	sigm
	1.000
	.
	.

	SD-bas01
	1.952
	0.074
	26.240

	SD-bas02
	-0.080
	0.034
	-2.343

	SD-bas03
	0.380
	0.100
	3.810


� Note that the standard errors of estimates and t-statistics may be very slightly different based on the machine you use. Also, note that the outputs reported here were obtained using 2 Halton draws for the random parameters. These outputs are reported only to illustrate the use of the code. In general, the analyst is required to test the stability of the estimates for the number of Halton draws (or any other quasi random or random draws). Further, the analyst should make sure that the random parameters in any specification are identified theoretically and empirically.
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