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1. Starting with the ordinary least squares derivative
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Given that Vsf (8) = (Vaf (8)), therefore V8’ X'y = V387 = (V32'8) =
Z'. The last equation can be implemented in R.

2. Remember the system normal likelihood function
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taking the derivative with respect to beta and applying the transpose rule from
the preceding help implies
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In the bivariate regression
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Taking the matrix derivative of ¢ () implies
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Think about the gradient
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The result will be a 1 x 6 matrix.

3. Question for future development: How would you impose symmetry on this
system (i.e., 12 = Pa1).

4. Second question: What the Hessian for this problem?



