88.1.2. Asymptotic Properties of OLS and GLS, proposed by P.C.B.
Phillips.
A. Regression with Trend: Consider the regression equation

yo=Bt+u, t=1,...,T (1
where
U, = ¢, + e,_y, € =0, 6] <1 )

and {e,} is i.i.d. (0,02).
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(i) Is generalized least squares (GLS) equivalent to ordinary least squares (OLS)
in (1)?
(it) Find the asymptotic distributions of the GLS and OLS estimators of 8 in (1)
as T 1 oo,
(iil) What do you conclude from your results in (i) and (ii)? Are your results a spe-
cial case of a more general theorem?

B. Regression with Simultaneity and Trend: Consider the regression
equation

Ye=Bx +e, t=1,...,T 3)
where

X, =aoaf + v, )
e, = u, + Bu,_,, uy =0, 6] <1 (5)

and {(u,,v,)} is i.1.d. (0,L) with

02 [}
Z — u uv .
B
Let 3 be the OLS estimator of 8 in (3).

(iv) Prove that § is a consistent estimator of 3.

(v) Find the asymptotic distribution of .

(vi) If B is the~GLS estimator of 8 (assuming that & is knf)wn), show that 8 ri B8
and that 8 has the same asymptotic distribution as (.



