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Problem Set 3

1.   Wooldridge Ex 5.1

2.  Consider a single structural equation, y = Z11 + 1, with Z1 = (Y1, X1) and 1 = (1, 1)', where Y1 is endogenous and X1 is exogenous.  Let X be a set of all predetermined variables with X = (X1, X2) where X2 are instruments and let PX = X(X'X)-1X'.  We wish to estimate 1 by 2SLS subject to some restriction  R1 = r.  

(a)  Find the unrestricted 2SLS estimator  eq \O((,^)1 which minimizes  


S = (y - Z11)'PX(y - Z11).

(b)  Prove that the restricted 2SLS estimator  eq \O((,()1 is given by


 eq \O((,()1 =  eq \O((,^)1 - (Z1'PXZ1)-1R'[R(Z1'PXZ1)-1R']-1(R eq \O((,^)1 - r).

(c)  Show that  eq \O((,()1 is consistent.  To simplify the notation, use 


Q = T-1(Z1'PXZ1), and 
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 = plimQ.

(d)  Find the asymptotic distribution of  eq \O((,()1.  That is, find eq \r(N)( eq \O((,()1 - (1) ~ N[0, something].  

(e)  Show that  eq \O((,()1 is more efficient than  eq \O((,^)1.
3.  Wooldridge Ex 5.4 and Ex 6.1 (empirical exercise)
      [You do not need to compare your results with Card (1995).]
