Instructions for Using High-Order Moment GMM Programs

General Instructions:

1. If you decide to use these programs for a research paper, please cite the following papers: 

Erickson, Timothy and Toni M. Whited. “Two-Step GMM Estimation of the Errors-in-Variables Model using High-Order Moments,” Econometric Theory 18 (2002): 776-799

(This paper contains the basic cross-sectional estimators but not the minimum distance estimators that combine the estimates from different cross sections.  The paper also contains the identification tests.)

Erickson, Timothy and Toni M. Whited. “Measurement Error and the Relationship between Investment and q,” Journal of Political Economy 108 (2000): 1027-57.

(This paper contains an application to the q theory of investment and the minimum-distance estimators that combine the estimates from different cross sections.)

Both papers can be found at http://research.bus.wisc.edu/twhited.

2. The Gauss version of these programs is written for data contained in a Gauss data set. The Matlab version is written for variables contained in a .mat file. The Stata version allows you to read in a spreadsheet or text file using the insheet command. The programs can handle a single cross section, multiple cross sections, or a balanced panel. If you wish to handle fixed firm effects or time dummies in a panel, you should do the appropriate data transformations before you put the variables into the Gauss data set or Matlab .mat file or file to be read by Stata.

3. In your data set you should have one variable for the time period. You should name this variable “year.” The variable can represent any frequency, but each period should be represented by an integer, and the integers should be consecutive. 

4. Run the test of the identifying assumptions first! You should not run the high-order moment program if the model is not identified. A number of researchers have been using the identification test as a “pre-sampling” test in order to identify samples of firms on which our estimator is identified. We strongly discourage this practice! It is tantamount to searching for samples in which the standard errors are low. If the model is unidentified, you need to find another method.
5. Special Matlab instructions. The Matlab programs are contained in a main script m-file and several function m-files. Each set is contained in its own zipped directory. You need to have the statistics toolbox to compute the p-values of the j-statistics. 
6. The programs should run quite quickly, since the optimization routine uses analytical derivatives instead of numerical derivatives.  

7. The programs have been thoroughly debugged and all three versions (Matlab, Stata, and Gauss) produce identical results when applied to the same data set. If you see anything that is highly inelegant, let me know at twhited@alumni.Princeton.edu. 
Idtest1.prg or idtest.m (Program that computes the identification test.)

1. Enter the name of the data file. If you are using Gauss in a Windows environment, make sure you use double backslashes to separate directories. 

2. Enter the name of the output file.

3. Enter the name of the dependent variable.

4. Enter the name of the mismeasured regressor. This program can only handle one mismeasured regressor. 

5. Enter the names of any perfectly measured regressors. The first entry should always be “intercep.” If you have no perfectly measured regressors, then just leave the first entry as “intercep.” If you are using Matlab, make sure you add enough blank spaces to the regressor names to allow them to have the same dimension.
6. Enter the number of time periods in your data set.

7. Enter the number of observations in your largest cross-section. 

8. I originally wrote this program to write a LaTeX table. If this mode works for you, then enter “1.” Otherwise, if you wish a plain ascii output, enter 0.

Guide to the output:

P-values are in parentheses under the chi-squared statistics. Each row prints out the test for a given year. 

Onemiss.prg  or onemiss.m (Program that computes the estimators for one mismeasured regressor.)

1. Enter the name of the data file. If you are using Gauss in a Windows environment, make sure you use double backslashes to separate directories. 

2. Enter the name of the output file.

3. Enter the name of the dependent variable.

4. Enter the name of the mismeasured regressor. This program can only handle one mismeasured regressor. 

5. Enter the names of any perfectly measured regressors. The first entry should always be “intercep.” If you have no perfectly measured regressors, then just leave the first entry as “intercep.” If you are using Matlab, make sure you add enough blank spaces to the regressor names to allow them to have the same dimension.
6. Enter the number of time periods in your data set.

7. Enter the number of observations in your largest cross-section. 

8. Enter “1” if your data constitute a balanced panel, and “0” otherwise. If you have a balanced panel, the program will calculate the minimum distance estimates for the entire panel. 

9. Enter the number of GMM estimators you wish to compute. The program is written to run third through seventh moments. If you are only interested in third-moment estimators, then enter “1.” If you are interested in third through seventh moment estimators, then enter “5,” and so on. 

10. This flag lets you play with the starting value for the coefficient on the mismeasured regressor. If cstart is set to 0, then the program will use the third-order moment estimator as a starting value. If cstart equals any other number, then the program will use this value as a starting value.  You should go with the starting value that gives you the lowest J-statistic. This criterion is applicable because the weighting matrix does not depend on the parameter values. You cannot change the starting value for the third-order moment estimator, since this estimator is exactly identified.

11.  I originally wrote this program to write a LaTeX table. If this mode works for you, then enter “1.” Otherwise, if you wish plain ascii output, enter 0.

12. This entry sets the maximum number of iterations for the minimization routine. The routine usually converges in about 5 to 30 iterations. I have set this to a very high number.

13. This entry sets the maximum number of  “squeezes” used to adjust the step size for each iteration of the optimization routine. Usually no more that 40 are ever used. Once again, I have set this to a very high number.

14. This entry sets the convergence criterion. The iterations will not end until all parameter values (including seventh moment parameters) change by less than this entry. I have set this parameter to a low value. 

15. Hitting the escape key will stop the iteration loop in Gauss. No such thing exists in the Matlab version or Stata version. 
Guide to the output:

This program produces three types of output. 

a) The first set of output is grouped by parameter, where each row of the group represents a different time period and each column of the group represents a different estimator. The first column is OLS, the second is GMM3, and so on. Standard errors are in parentheses under the parameter estimates. The OLS standard errors are adjusted for heteroskedasticity using the White procedure. The last two groups of output are the J-statistic and the P-values for the J-statistic.

b) The second set of output is grouped by estimator. Each row of the group represents a time period and each column of the group represents a different parameter. The first column is the intercept; the second is the coefficient on the mismeasured regressor; the next several are the coefficients on the perfectly measured regressors; the next is the R-squared. For the GMM estimators, the next is tau-squared, and the final column is the J-statistic. The program spits out zeros for the J-statistics of the third-moment estimator, since this estimator is exactly identified. Standard errors are in parentheses under the parameter estimates and p-values are in parentheses under the J-statistics. 

c) If you have a balanced panel, the next set of output is the classical minimum distance estimates. The output is grouped by parameter. Each column represents a different estimator. The first column is OLS, the second is GMM3, and so on. Standard errors are in parentheses under the parameter estimates. The OLS standard errors are adjusted for heteroskedasticity using the White procedure. The first row is the parameter estimate. The second is the standard error. The third is the chi-squared statistic for parameter constancy over time, and the fourth is the p-value for this test. 

