90.3.5. Optimal Structural Estimation of Triangular Systems: II. The Non-
stationary Case, proposed by Peter C.B. Phillips.

This Problem is a continuation of Problem 90.2.5. Consider the structural
model-

Yie =By + Uy, 0}
Yar = X, + Uy, 2
where t = 1,...,n, u, = (u,,, tz,) is i.i.d. N(0,L) with covariance matrix
L =0¢%%, and
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is a known matrix. The regressor x, is predetermined and will be defined
below.

An econometrician (A) wishes to obtain asymptotically efficient estimates
of the parameter 8 in equation (1). Since (2) is a reduced form equation, he
argues that the single equation method two-stage least-squares (2SLS) is op-
timal. A colleague (B) points out that L, is known and the model can there-
fore be reduced to a truly triangular system (i.e., with triangular structural
coefficient matrix and diagonal error covariance matrix) by subtracting equa-
tion (2) from equation (1) leading to a revised model whose first equation is
now

Yie= 0+ B)ya — vx: + vyy. ay

Econometrician B argues that v, = u,, — u,, is independent of w,,, (2) is still
a reduced form, and therefore ordinary least squares (OLS) on (1)’ is asymp-
totically efficient.



408 PROBLEMS AND SOLUTIONS

1. The case of deterministic trends. Let the regressor in equation (2) be the
deterministic trend x, = . Find the limit distributions of estimates of 8 ob-
tained by 2SLS on (1), OLS on (1), and full system maximum likelihood.
Which econometrician is right or are both of them wrong?

Set x, = £ in the structural model (1) and (2) of the previous problem.
How do the results differ from before?

2. The case of stochastic trends. Set v =1 and x, = y,,_, in equation (2)
of the structural model, leading to the random walk

Yo = Yoo + Uy, ‘ Q)

Econometrician (A) persists in believing that 2SLS applied to equation (1)
using y,,; as an instrument leads to optimal estimates of 8. Econometrician
B now asserts that his approach is even more compelling than before. Not
only is Xy known but so also is the coefficient  in equation (2). This means
that the residual u,, is known and subtracting (2) from (1) we get

Yie — Ay = By + vy, 1y

Again he suggests that OLS will be asymptotically efficient and to use all the
information available he recommends equation (1)” for the regression.

Which econometrician is right this time?

3. Now suppose that both econometricians believe the model with deter-
ministic trends to be correct, whereas in fact the model has a stochastic trend
as in (2)". Thus, the true model is (1) and (2)” but the model used for estima-
tion is (1) and (2). Again, econometrician A recommends 2SLS on equation
(1) and econometrician B argues for the use of OLS on (1)’. In both cases,
X, =1

Which estimation procedure is preferable this time?

SOLUTIONS

89.3.2. Simultaneous Confidence Ellipsoids — Solution, proposed by Ali
S. Hadi and Martin T. Wells, Cornell University.

Since 07'8 ~ N,(B, V) and VH(H'VH)"'H'VH(H'VH)YH'V =
VH(H'VH)™'H'V, then Q = o~3(8 — BY'H(H'VH) " H' (8 — ) has a x2
distribution with rank (H(H'VH)™'H'V) degrees of freedom (see, e.g.,
[1]). Note that the matrix H(H'VH)™'H'V is idempotent, thus

rank(H(H'VH)'H'V) = trace(H(H'VH) 'H'V)
= trace (H'VH(H'VH)™') = trace(l,) = gq.

Since % is independent of 83, 42 is independent of Q, therefore



