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We want to correct the standard errors for the IV regressions in Tables 3 and 4 for the fact that the instruments are not data, but are constructed using estimated parameters (from the bilateral trade equation).


First, some notation.  Let:



a denote the vector of coefficients in the bilateral trade equation.  a is N x 1, where N is the number of parameters in the equation.



(^ denote the estimated variance-covariance matrix of a.  (So the standard error of the ith element of a is the square root of the ith diagonal element of (^.)  (^ is N x N.



b denote the vector of coefficients of the cross-country income equation.  b is K x 1, where K is the number of parameters in the equation.


With this notation, the estimated variance-covariance matrix of b is the usual matrix (that is, what the computer spits out) plus:



((b^/(a^)(^((b^/(a^)'

(b^/(a^ is a K x N matrix.  The ij element is the derivative of bi with respect to aj.  Similarly ((b^/(a^)' is N x K.


Correcting the standard errors therefore requires two steps:

1. Computing (b^/(a^.  Since the instruments are a non-linear function of a^, this has to be done numerically.  Here's how we did it:

i. Do the usual stuff, and find b^.

ii. Add 0.001 to the first element of a^; recompute the instruments; and redo the IV regression, thereby getting a new b^, called b^*.

iii. Then the first column of db^/da^ is (b^*-b^)/0.001.

iv. Repeat steps (ii) and (iii) for the second element of a, the third element, and so on.

2. Manipulating these matrices.  The estimated variance-covariance matrix of b is (^ + ((b^/(a^)(^((b^/(a^)' ( V^, where (^ is the conventional estimate of the variance-covariance matrix of b (that is, the usual variance-covariance matrix computed by the computer, which does not account for the fact that the instruments depend on estimated parameters).  The standard errors of b are the square roots of the diagonal elements of V^.







