Documentation for Probit and Logit Routines
This document updated 18 February 2007.  

Standard Errors:
For Maximum Likelihood estimators:
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An estimate of the variance is obtained by using 
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 in place of the true value of
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.  Here f is the pdf and F is the cdf.  
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 is a column vector containing the x values for the ith observation.
Reference:  Amemiya, Qualitative Response Models: A Survey, p. 29 and doubtless many others.  See also Ruud, p. 752 and Wooldridge (2000) p. 570. 
Here for example is code that implements this for the logit model:

For i = 1 To nobs

        phi(i) = Exp(yfit(i)) / (1 + Exp(yfit(i))) ^ 2  [this is the pdf]
        F(i) = Exp(yfit(i)) / (1 + Exp(yfit(i)))           [this is the cdf]
    Ff = (phi(i) ^ 2) / (F(i) * (1 - F(i)))   
       For intJ = 1 To Nk

            For intk = 1 To Nk

                VCinv(intJ, intk) = X(i, intJ) * X(i, intk) * Ff + VCinv(intJ, intk)

            Next intk

        Next intJ

Next i

' Invert VCinv to get VC

VC = Application.WorksheetFunction.MInverse(VCinv)

For NLLS estimators:

We use a heteroscedasticity robust estimate.
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Here 
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is the gradient vector evaluated at the current parameter estimates, 
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is the square of the ith residual.  See Wooldridge (2002), p. 359 and Goldberger (1991), p. 316.   We use the HC2 adjustment to robust standard errors suggested by Davidson and MacKinnon (1993).  See the document TypesOfRobustSEs.doc in the OLSRegression Add-In folder for more information on robust standard errors.   

Testing:
We have tested DDVGN.xla using a data set from Thomas Mroz’s paper on female labor supply.
  The results are in Probit and Logit NLLS Tests.xls.  The probit and logit ML and NLLS estimates are all quite close to those provided by Stata Version 9.  
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